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PREFACE. 



is offering to the British public this rudimentary work, 
or outline of the Practice of Masting, Mast-Making, and 
Eigging of Ships, the author has no apology to offer for its < 
production. It was composed in the hours of relaxation 
from official duties, during the period of his employment in 
one of the largest private' ^Nayal and Commercial Dock 
Establishments in the north of England, where he had 
frequent occasion to direct his attention to the mode of 
making masts and spars of various forms and dimensions, 
and witnessing other extensive works of rigging and equip- 
ment of ships. In addition to this, he devoted his evening 
hours to the perusal of the latest eminent publications on 
these subjects, and procured information from every possible 
source, with a view of rendering this work usefrQ for ele- 
mentary and practical purposes; he has, it is presumed, 
collected some valuable materials, and cast the result 
into one mould. A book of larger proportions and of 
greater price might have been drawn up with far less 
intellectual labour ; this, however, would not have tended 
to accomplish the purpose which the publisher had in 
view, in issuing this Budimentary Series, namely, to accord 
with the often limited resources of students. By adopting 
a small type and a full page, and Yii\s>ifiL% \si^^^^sist "^s^ 
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immense quantity of tabular matter, the author has been 
enabled to attempt more, within the same number of pages, 
than has previously been effected in other works on the 
same subject. 

The result of this undertaking is humbly submitted, 
trusting that it wiU meet with indulgence for any faults 
that may be contained therein ; as, with the needful appli- 
cation to his profession the author has no leisure to cultivate 
a literary style. 

Since this work was written, Mr. Weale requested the 
insertion in these pages of Dimensions of Masts and Yards 
of some of H.M. ships, which were not originally intended. 
The author not wishing to disturb the work after it was 
arranged for the press, and yet being anxious to co-operate 
with the publisher to meet the suggestion and wishes of 
numerous applicants, it was proposed between them to add 
an Appendix to this work, which it is hoped wiU give 
satisfaction to the pubHc. 
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EUDIMENTAEY TREATISE 



ON 



MASTING AND RIGGING OF SHIPS. 



CHAPTEE I. 
— « — 



General description of Masts. — Equipping a Ship vtith Three Masts and 
a Bowsprit — The Timbers used for Masts. — Selecting Firs. 

IMasts are long pieces of timber/roimded a great part of 
their length and erected on the keel of a ship, upon which 
are attached the yards, the sails, and the rigging, in order 
to their receiving the wind necessary for navigation. The 
lower masts of the largest ships are composed of several 
pieces of the soundest part of trees united into one body. 
As these are generally the most substantial parts of various 
trees, a mast formed by this assemblage is justly esteemed 
much stronger than one consisting of any single trunk, 
whose internal solidity may be very uncertain. 

The principal things to be considered in equipping a ship 
with masts are, Jlrst, the number ; second, their situation in 
the vessel; and third, their height above the water. The 
masts being used to extend the sails by means of their yards, 
it is evident that if their nimiber were multiplied beyond 
what is necessary, the yards must be extremely short, that 
they may not entangle each other in working the ship, 
and by consequ^ce their sails will be very narrow, and 
receive a small portion of wind. If, on the contrary, there 
is not a sufficient number of masts in the vessel, the yards 
will be too large and heavy, and cannot be managed without 
difficulty. There is a mean between these extremes which 
experience and the general practice of the sea have deter- 
mined, by which it appears that in large ships every 
advantage of sailing is retained by three masta ^s^^ \^ 
bowsprit. 
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TEEATISB ON MASTING AND EIGGING, 



LATEEN BIG. 



Length. Breadth. 
Example . 125*0 ft. 82*0 ft. 


• 

Known Quantities. 


■ 


Species of Masts. 


(S 


Main-mast from the middle 


Length on 


water-line 


X 


•000 


Fore-mast before the middle 


Do. 


do. 


X 


Before. 
•407 


Mizen-mast abaft 
Main-mast to rake 


Do. 

In 12 feet 


do. . 

• • 


X 
X 


Abaft. 
•407 
•000 


Fore-mast to rake 


Do. . 


• • 


X 


Forwards 
•23 in. 


Mizen-majRt to rake . 


Do. . 


• • i 


» 


Aft. 
•12 in. 



YACHTS, CUTTEB BIG. 



Length. Breadth. 
vo«>,f. i Ex. 1. 63-1 ft. 19-2 ft. 
Yaclits J j.^ 2. 57-25 ft. 18-8 ft. 



Species of Mast. 



Known Quantities. 



Proportions in 

terms of known 

quantities. 



Cutter. 
Ex. 1. 



Cutter. 
Ex.2. 



Mast before the middle on 
the wate#-line . 



Mast to rake from the"! 

water-line . . .J 
Bowsprit to stive from the 1 

water-line . . .J 
Bowsprit to house from! 

the fore part of the stem J 



^ Length of water- ^ 
line taken from | 
the fore part of V 
the stem to after 

, part of post . J 

In 12 feet 
In 12 feet . 
Breadth 



•112 

12 in. 
rjin. 
•62 



•14 

15 in. 
10^ in. 
•53 
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TAEATISE Olf 3L&STING AND RIGGING. 



BftlGfl. 



Spedes of Masts, &0. 


Known quanttties. 


Proportloiis in terms of 
\aaowa, quantities. 


Brigs of War. 


Taehts 

as 


Ex.1. 


Es.2. 


Brigs. 


Mfidn-mast abaft the middle 


Lengtii on| 
the water- ? x 
' line . . ) 


•147 


•138 


•144 


Fore-mast before the middle 


Ditto X 


•331 


•823 


•323 


Main-mast to rake. 


9 


In 12 feet . x 


10 in. 


9in. 


10 in. 


Fore-mast to rake 

• 


• 

* 


In 12 feet . x 


3in. 


2m. 


24 in. 


Bowsprit to Btive 

• • • 


• 


In 12 feet . x 

* • 


51 in. 


48 in. 


5$iin. 


• 


• 
• 

CO 


BVETTES.* 









I 

• 

Species of Masts. 


Known quantities. 


Proportions in 

terms of known 

quantities. 


Ez.l. 


Ex.2. 


Fore-mast before* the middle 

Main-mast abaft ' ',, 
Mizen-mast abafb* „ 
Hake of fore-mast ... 
„ main-mast 
ff mizen-mast ' . 
Stive of bowsprit , 


.(-Length of! 
\ water-line J 

Do. X 

Do. . X 

In 12- feet . 
In 12 feet . 
In 12 feet . 
In 12 feet . 


•372 

•079 
•375 
2 in. 
6 in. 
10 in. 
64 in. 


•899 

•06 
•366 
If in. 
lOiin. 
10} in. 
50 m. 



• Correttes embrace the tonnage of large merchant ships. 



ON ICASTINP OP SHIPS, 



PBiaATES. 



Species of Masta. 



Known quantltiee. 



^Proportions in terms of 
^ known quantities. 



Bx.l. 



Ex. 2. 



Ex. 3. 



Ex.4. 



Fore-mast before the 

middle . 
Main-mast abaft do. . 
Mizen-mast abaft do. 
Bake of fore-mast . 

main-mast . 

mizen-mast . 
Stive of bowsprit 






r Length of! 
\ water-line J 
Do. X 
Do. X 
In 12 feet x 
In 12 feet x 
In 12 feet x 
In 12 feet x 



•37 

*062 
•841 
2 in. 
6in. 
10 in. 
68 in. 



•864 

•078 
•35 
l|in. 
5} in. 
11 in. 
54 in. 



•874 

•069 
•885 
Uin. 
5 in. 
9in. 
60 in. 



•89 

•068 
•404 
1 in. 
5 in. 
9 in. 
60 in. 



The preceding tables of the positions of the masts under 
different rigs are given, that constructors maj form a com- 
parison with other ships in their calculation of the centre 
of effort of the sails, and to bring the point of sail and the 
fore and after moments * within the limits, and according 
to rules laid down, and alter them as the results may 



require. 




len a sharp-bowed vessel or ship has her mast to rake, 
it frequently eases her in pitching, but never adds to her 
sailing, the wind having less power on her sails ; it is, how- 
ever, necessary that a ship's main and mizen-masts should 
rake more than the fore-mast ; for, by separating them in 
this way, the wind acts with more power on all the sails, 
when dose-hauled, which otherwise would not be effected, 
and be of little or no advantage to the ship. 

Before the positions of the masts are fixed, it is necessary 
to make a plan of the sails, and find the cenl^ of effort, and 
compare it with data that have been furnished from ships 
that were found to work well. An example of the method 
of finding; the centres of gravity of sails, and determining 
the position of the centre of effort of the moving force or 
the sails of a ship, is given, page 74, Part I., " Budimentary 
I^aval Architecture." 



* The relation which the fore and after moments should bear to each 
other is 1 : 72 to 1 : 77*. See ** Elements of Sailmaking/' by R. Kip* 
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t 

CHAPTEE ni. 



Mast-inaking.— Built lifasts. — Siogle-tree Masts, Conyerting and Lining.- 
The Hounds Pieces.— Mast-head with Oak Cheeks. — The Fittings of tl 
Mast-head and Puttock Shrouds. — The Fittings for Mast-heads of Stean 
vessels. — Brigantine's Mast-heads. — The Framings of the Mast-heada < 
Steam-vessels.— Framing of Brigantine^s Main-mast. 

The size of trees required for the making the lower mast 
of the largest ships m the navj, both as to diameter anc 
length, but especially the latter, is so great that it is impo» 
sible to procure timber of natural growth fit for the purpose 
They are therefore composed of several pieces united intc 
one body. As before observed, these being generally the mosi 
substantial parts of various tiers, a mast formed by thic 
assemblage is justly esteemed much stronger than one con- 
sisting of any single trunk, whose intern^ solidity may be 
questionable. And the mode of securing these built masts, 
as they are termed, by means of several strong hoops of 
iron driven on the outside of the mast, seems to fulfif the 
old adage of " a bundle of sticks that could not be broken 
when so united." It will not be attempted in this rudi- 
mentary volume to describe how the several parts of a made 
mast are put together, as it would require a very lar^e plate 
to accompany the explanation, and, besides would be of 
little use to the mercantile marine. The method of making 
single-tree moats is as follows : — 

ON SINGLE TBEE MASTS. 

The stick, when appropriated, butted, and its soundness 
examined, is laid upon the blocks or thawts, 1 1 1, pieces of 
plank piled upon one another, upon which it is to be trimmed; 
when not quite straight, its hoUow side is made the after^ 
side ; it is, however, usual to line the bent side first, and a 
straight middle line is struck along it ; then the heights of 
the decks set up thereon from the butt, which is called the 
housing, and determines the place for the partners, p, where 
the mast has the greatest diameter. Prom the heel, set up 
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Section of ihe Head. 



Section of the HeeL O 



^^ 
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the whole length of the mast, and from the place for 
partners the mast is divided into four parts each ^ 
termed off-sets or quarters ; that nearest tne partners, 
first; the next, the second; the other, the third. 1 
different proportions of the given diameter are set 
at those places : at the first, second, third quarterBy ht 
partners, hound, and head ; the mast is formea to these i 
fore-and-aft way ; but athwartship it is made straight fti 
the third upper quarter to the head, instead of preservi 
the proportion given at the hounds, h. All masts are fii 
made square by being hewed perpendicular to the lines 
the upper surface ; the sides are hewed in at different plac 
until the plumb-line is perpendicular to the line struck c 
the surface. The rough wood between these places choppc 
is hewed off out of winding with the spots plumbed down. 

When the mast is sided, it is canted or turned with th 
trimmed side up, and a straight middle line is struck alon 
perpendicular to a vertical Ime upon each end ; then th 
quarters and other divisions are squared up from the firs 
middle line struck, and the diameters set on as before iron 
the second middle line. The sides are then hewed squan 
to the surface from those lines as done the first. 

The parts that are to be rounded are eight-squared, 
thuLS — -^ of the diameters are set off on each side of the 
middle Ime, on every side, or -^ set in within the edges, 
and lines struck with fair curves : then the angles or edges 
are taken off straight to the lines on each side, and made 
cylindrical. At the stops -^ of the given length, or two- 
thirds of the mast-head are lefb square for the hound-pieces, 
and above once and a half the depth of the trestle-trees for 
the trestle-trees, <&c. ; but when the mast has long hound- 
pieces, it is left square three-fourths of the length of the 
mast-head, above the lower part of the lower hoop has its 
angles rounded off in an easy manner ; for by making it 
cylindrical, a proper seating for the cap would not be 
obtained. The angles are first taken off to one-seventh of 
the size of the mast-head each way ; and then the other 
angles formed are taken off to one-fourth of the size of the 
squares, till they are reduced sufficiently small to form a 
fair curve with a plane ; and below the square it is formed 
into the round, or what is called Jicmced into it, with ahance 
about five-sixths of the length of the hounds, below which 
it is made round — but sometimes a small chamfer only is 
taken off the masthead. 
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THE HOUND-PIECES. 

The annexed diagram exliibits the fittings of the main* 
mast to brigantines, and the hound-pieces and knees in one 
piece : — 

a a, cross-trees. 

h, short cross-tree. 

c, the lower-cap with an iron band. 

dy bolster. 

e, iron plate with an eye bolt. 

ff for boom topping lift. 

y, eyebolt for the forebrace. 

hy hoop and large eye for throat 
halljards (this bolt is commonly 
fastened with a nut and screw at 
the fore part). 

i i i, masthead battens. 

h h hy eyebolts through the 
hoops for pea^-halljards. 

m, sheaye in masthead for top 
rope. 

The hound-pieces in single-tree 
masts are formed with the knees 
in one piece, — they are in thickness 
half that of the trestle-trees, and 
neyer less than three inches thick ; 
in breadth they are the same as 
the masthead, with an extra breadth 
for the breadth of the knee which 
is formed on the fore part for sup- 
porting the trestle-trees, the breadth 
of the knee being equal to the 
diameter of the topmast, or it may 
extend to tfie fore side of the fid- 
hole ; and their length is two-fifths 
of the len^h of the head, without 
the additional length, or one- 
eighteenth the giyen length of the 
mast. 




TBEATiaE on UASTCiG AND BIOOINO. 



MAST-HEAD WITH OAK CHEESB. 

To this mast-head is slionn the fittings, as ia common t 
brigantiaee' foremut. In the adjoimug figure — 

a, the hoop and roller £6 
horizontal ataj. 

b i, eyebolta through tb 
hoops, clenched on the tor 
side for peak-hallynrda. 

e, bolster. 

d, trestle-trees. 

e e, cross- treea. 

// battens on the mast 

The hound-pieces are coaked 
to the mast either foj ttro 
square coaka formed out of 
the mast, or br circular coaka; 
and are bolted with fire 
through bolts, driven through 
from alternate sides, and 
clenched upon the opposite. 
They are placed, the two upper 
and the two lower bolts, about 
one-fifth the diameter of tiie 
masthead &om the fore and 
after sides; the two upper 
bolts about nine inches tcom. 
the sto[», xaA the two lower 
one-third the length of the 
hounds firom the lower end; 
the other bolt is placed in the 
middle line of the mast, and 
at equal distance^ from the 
upper and lower bolts. A 
fitrengthening bolt is driven 
fore and afb ^irough the knee 
and hounds-piece, just above 
the two upper bolts. The 
lower end is nailed with about 
sii naila, two inches from, and following the curve of the 
end ; a hoop ia, however, to be preferred on the lower end of 
the hounds-piece, as the nails injure the mast. 




ON PEACnC&L HASt-UAKING. 13 

IHB ITTTmaB OP THE MAai-HBAD AHD PDTTOOK-aEHOrDS. 



The fittiDga which are commoiily fiied for maBt-heada, are 
ehown Is the figs. 1 and 2. In tbe loyal dockyards, & 
chain necklace ia preferred to a hoop, ae it brings less etntin 
on the mast ; thiB chain has shackles, a h, fitted into the 
links to which the puttock-ahrouds are attached, « « « <. 




It ia brought tight on the maat by- a screw, 4, passing 
through the oars, e e. But in the merchant serrice, a hoop 
ia fitted, and the puttock-sbroudB are attached, as c il, fig. 
1, and kept Beparate by the bars, eee, which also supports 
tho hoop. It 13 similarly brought tight on thft ^fiac.\.,%& "^sa 
chain necklace, by having two eaw, a <», an.i.'flo.'a wsww'^. 



TREATISS OH KlRIIie A^D BIOOINe. 



In the annexed eketch the fittinga which folm ti 
trees are shown thus ; — 




a, the treatle-treea. 
b b, the croaB-trees. - 

e, bolater. 

d, connecting piece. 

«, block fitted on the 
side of the most, in whi 
two' sheaveB for throa 
yardii. 

f, eyebolt for alingin 
ibteyaid. 

Jg g, eyebolta ibr 
ytrds. 
h h, battens on the 
head. 
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THE riTTINGS lOB THB 3£Anf-MAST-HEAD OF SISAM 

YXSSELS* 

In the annexed figure are shown the seyeral fittings, as, — 



o, trestle-trees. 
h h, the cross-trees. 

c, the bolster, which reaches 
from the fore-side of the mast 
to the chock, y, between the 
trestle-trees. 

d, block with two sheaves, 
as shown in e, foremast, for 
throat-halljards. 

e, plate and eye for the 
boom-topping-lift with two 
bolts. 

f, eye-bolt for the topsail 
brace. 

A, eye-bolt for the fore- 
brace. 

i, tenon for iron cap. 

4 sheave in mast head for 
the top rope. 

n n n, eye-bolts for the 
peak-hallyards. 

M, iron plate round the mast 
for the chain rigging. 

The head of this mast is 
round, as per the section, and 
the hounds are made square ; 
the knee and hounds-pieces are 
in one piece, and secured with 
three bolts, abo a hoop is put 
on at the lower part with two 
bolts drove through it. 



Section at 




TEKATISK ON UAaHNQ AND BI00IH6. 



BSIOAIITIKI S JtOBX-lUST USD lUHT-lCABT. 

The fore and maia masts, as shown in pages 11 and 1^ 
hare eye-bolts, Jckk, for the peak-hallyara, and the taiain 
maat has an eje and outrigger for the throat-hAllyardB, with 
a plate for the boom-topping-lift, e. The outrigger ia bolted 
through the maat, and secured with nut and screw at the 
point. 



The fore-mast has two cross trees, c e c; their lengths 
are, for the foremost one, one-third the hounded length of the 
topmast, and the'aft«r one two feet longer than the foremost 
one. They are jcurved aft, nearly equal to the diameter of 




the topmast. The framing is formed by the trestle-trees, 
a a, and cross-trees, and have, in connection with these, the ' 
curved cross-tree, e e, which is joined on the fore end of the 
trestle-trees, and forming a aweep to the outer end of the 
foremost cross-tree, its after side haring a connecting 
piece, d, bolted on, and an iron strap, a, over each end. The 
gratings, y, between the cross-trees are fixed and strength- 
ened by two iron plates, h h, for standing upon. Boilers, r r, 
are fixed in the ends of the cross-trees, for the topmast 
rigging, and a block between the mast and after cross-tree, 
for the throat-hallyarda ; between the fore cross-tree and 
connecting piece a hole, A, is made for the slings of the yard, 
and the bolster, f, is brought on the trestle-tree for the lower 
ng to lie over. 
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or THE MAST- 
KAIN-MAST OF 

trees, a a, and 
•ees, h I, com- 
? is the framing 
ast. The cross- 
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may carry the 
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t line from the 
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the alter one is 
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Sufficient space 
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|e-trees extends 
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abaft the afker 
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THE TBAMINa OP THE MAST- 
HEAD OE MAIN-MAST OE 
8TEAMEB. 

Two cross-trees, a a, and 
two trestle-trees, h h, com- 
bined together is the framing 
of the main-mast. The cross- 
trees are in length that the 
foremost one may carry the 
top-mast shroud two feet with- 
out a straight line from the 
stops to the outer part of the 
gunwale, and the alter one is 
longer than the foremost one 
by two feet. Sufficient space 
is to be allowed between the 
cross-trees for the block, c, for 
the throat-hallyards, diameter 
of the topmast, t, and one inch 
for the heeling. The breadth 
of the trestle-trees extends 
the same before the forecost 
cross-tree as abaft the after 
one. Boilers, r r, are fixed in 
the ends of the cross-trees for 
the topmast riggiag, and 
bolsters, ff, are brought on 
the trestle-trees for the lower 
rigging. 

Small steamers haye but one 
iron cross-tree. 



6 



u 




M5. 



TBBATISB OH MAailtfO ADD BIOGIMG. 



THS URAltVXO OS THE lUST-HSAS 01 BBIQAHTm'B 
UAIB-1U.ST. 

The &aiDmg consists of two long croBs-trees, e o, and ■ ' 
cross-tree, b ; the long cross-trees are separste the thicknew 
of the mast-head at the stops, and the short cross-tree is 
beyond the foremost croas-tree, the diameter of the heel of the 
topmast, t, and one inch for the heeling. The lebgtli of tha . 




two long cross-trees, the same, must be observed as for the 
mainmasts of steamers. A chock ia placed between the trestle- 
trees at the fore part of the short crosa-tree, to receive an iron 
band, o, page 11, which passes round to the after part of the 
trestle-trees. Eollera, r r, are fixed in the ends of the cross- 
trees for the topmast rigging, and likewise there are bolBters, 
ff, for the lower rigging. 



THE EITTIHEIS OIF BOEOOBEBB ASS OtITTBBS' UASTB. 

The given lengths of schooners' and cutters' masts aro 
generally the heading and hounding, and of similar form as 
single-tree maats without cheeks, but differing in having 
their heads rounded, and the diameter at the hounds or 
stops about a quarter less than the given diameter ; a stop 
is n)rmed about one inch on the foreside at the hounds, for 
the support of the lower cap, d. 

On the masthead is placed five hoops ; the lower hoop, a, 
is made with a wide collar to receive the shoulder of an 
iron outrigger, with an eye formed for the throat-hallyardB ; 
this- hoop ia put on from 2 feet to 2 feet 6 inches above 
the undereide of tho lower cap. The upper hoop is placed 
6 inches below the upper cap, and three others are spaced 
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at equal distaaces between the upper and lower hoops. 
These hoops, hhh^ have all eyebolts drove through them 
from the aicerside of the mast, and clenched on the foreside 
for the peak-hallyards ; their eyes lie horizontally; they 
are placea on the head for the upper and lower ones to be 
in the middle line on the affcerside of tibe mast, and the two 




between these 1\ inch on each side of the middle line. A 
hoop is also driven on the heel of the mast, about 6 iiiches 
above the shoulder of the tenon. There is a shaeve, «^ in 
the masthead for the top rope ; g^ is the iron cap ; d, i^e 
lower cap ; e^ the hounds-piece. The afberside of the nmst 
is coppered in the wear of the gaff and boom. 
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CHAPTEE IV. 



b 



Bowsprits of Single Trees and Cap*. — On tlie Jibboom. — Saddle for the 
Jibboom. — On the Flying Jibboom. — The jibboom and Fljring Jib- 
boom in one. — Top-masts. — Top-gallant and Royal-masts in one. — Stump- 
pole top-gaUant-masts. — Caps on the Lower Masts. — Top-mast Cap. 

The given length of a bowsprit is from the fore part of 
the tenon of the cap to the after part of the tenon at the 
heel. The part which rests upon the stem and apron is 

caUed the hed; the inner part, from the outer 
end -of the bed to the heel, the housing; and 
nearly at the outer end is the head, or bees* 
] H-H (il seating. The general proportion of the outer 
11 " 111 ^^^ *^ *^® given diameter is two-thirds, and 
'I 11 B the inner endfivesixths of the given diameter. 
The ends are tapered from the bed each way, 
and rounded their whole length, excepting 
the bed, and on the upper part from the bed 
to the outer end is left square, for the men 
to walk out upon. Cleats used to be nailed 
on the bowsprit for the coUars of the stays 
and bobstays ; instead of these, wood is now 
left on to form the stops, a a a, as here 
shown. 

There has been lately introduced another 
method of making these stops, which are, 
two iron straps or splints, h h, with stops, 
8 8 Sy formed on them ; they are let in flush 
on the under-side, and extend from the fore- 
stay-hoop to the outside of the cap, and 
J therefore adds materially to the fastening 
of the cap, and preventing the under part of 
it from working loose. These straps are two 
inches wide and a quarter of an inch thick in 
the largest size single-tree bowsprit; the stops 
on them are about the thickness of the hoops 
for the bobstays, and the ends of them screw-bolted, to pass 
through the lower part of the cap to screw it up firmly to 
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the end of ttie bowsprit. A few nails &stea the strapa until 

the hoops are put on to their placea. 

2b hoop a »inffle-trea bowsprit. — One hoop is driven on 

the heel, and one 4 inches within the aftside cffi the cap. 
The beet are fiied on the head, aa shown by y, and have 

sheeve holes for the foretopmast-stay. 
The heel. — The lower part of the heel is on a level with 

the deck, and the upper part in the direction of the 

bowsprit. 

The JtovxprU cop. — The length of the cap is in general 

five times the diameter of the jibboom, and the breadth 

twice the diameter, and the thickness one inch less than 

the diameter of the jibboom. The cap is of a parallel 

thickneaa, and the athwartship sides are cut square and 

parallel to the breadth. The ends are square athwart and 

fore-and-aft to the angle made by the stive of the bowsprit. 
Below the upper end, in the direction of the stive, its 

thickness is set down on both aides, 

and a line, a. a, drawn through parallel 

to the upper part of the cap, which 

is the station for the upper part of the 
hole for the jibboom. Set down square j 
to the line a a, the diameter of the i 

jibboom b, and three quarters of an \^\ 
inch play ; draw the line c c, parallel ^ J 
to A A ; this will ^ve the station for V" 
the lower part of the hole. Draw a a \ 
and e square acrosa athwaitahip 
of the cap. As the hole will be an 
oval shape, both sidea athwartships, on account of the stive, 
the distance A c will therefore be the long diameter, and 
the perpendicular B, equal to h J, the short diameter ; to 
these diameters an ellipse or oval must be described for 
the bole that the jibboom slides through. Observe, in 
setting off the hole, that three quarters of an inch is to be 
added to the size for leathering. From the under part of 
this hole, set down two-sevenths the diameter of the bow- 
spi-it square across, a& q g, for tho upper part of the hole, 
aud draw a line, q o, parallel to c c ; then five-sixths the 
diameter of the outer end of the bowsprit is set down the 
middle line r f; and b e and £ e are respectively drawn 
parallel to G y and G a ; these lines will give the lower 
part of the square hole on the fore and after ^ait& '^'^ 
the cap. 
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The cap, when trimmed and prepared for the tenon tm 
the outer end of the bowsprit, is next iron-bound and ey^^ 
bolts driven through and denched, for the man-ropes, foot' 
ropes, &c. 

ON THE JTBBOOM. 

The jibboom has a straight line struck across the middle : 
the butt end of the tree is worked inwards, and the length 
set up. The given diameter is at the bowsprit cap, or at 
one-third the length &om the inner end, &om which it ia 
made parallel. From the cap to the outer end is divided 
into four quarters, and the outer end is made two-thirds the 
given diameter. It is lined to the size, and hewed plumb ; 
afterwards squared and eight squared, and three and a half 
diameters is left eight-squares from each end, and between 
the ends it is rounded. A stop is made at the outer end 
once and one-sixth the diameter in length ; and a sheave 
hole one diameter and one-sixth in length within the stop 
from the upper side, for the outhauler or the jibstay to 
pass through ; and at the heel is a horizontal hole for the 
lashinff down of the heel ; a horizontal sheave once and one- 
sixth the diameter in length, for the top-rope. An iron for 
the flying-jibboom is placed upon the starboard eight-square 
at the outer end. 

SADDLE rOE THE JIBBOOM. 

The saddle is fayed upon the bowsprit, at one-third the 
length of the jibboom within the outer end. It is in length 
one-half the diameter of the bowsprit ; in width, one-half 
the diameter of the jibboom ; and, in thickness, one-sixth 
the given diameter. A seat is made upon the 
upper part for the heel, so that the jibboom may 
lie parallel with the middle line of the bowsprit, 
and it' is fastened to the bowsprit after the bowsprit and 
the jibboom are rigged, with one rag-pointed bolt in the 
centre and a nail in each end. 



ON THE ELTING JIBBOOM. 

The heel of the flynig-jibboom generally steps against the 
cap; the usual proportion is two-thirds the jibboom and 
two-thirds the given length of the flying-jibboom. The 




ON PBACnCAIi MAST-HiXING. 28 

given diameter is at the iron on the end of the jibboom, and 
the outer end is two-thirds, and the inner end three quarters 
of the given diameter. From the place of the given mameter 
it is made parallel to two-thirds the length from the inner 
end ; the distances from these to the ends are rounded. A 
stop is made to one diameter in length within the outer 
end, and a* vertical sheave is cut within the necking, for the 
flying-jibstay ; and at the inner end a horizontal hole is 
bored. 

THE jibboom: aio) flting-jibboom ts one. 

Here the length to the stops will be the length of ^e 
jibboom ; and from the stops to the outer end wiU be two-^ 
thirds the given length of the flying-jibboom. The diameter' 
at the stop for the jibboom is two-thirds, and at the 
extreme end one-third of the given diameter. It has 
sheaves cut for the jib and flying-jibstays as the preceding 
jibbooms. 

TOP-MASTS. 

The length of topmasts is given the same as the standing 
masts, viz., the hounded and headed lengths ; or the whole 
length including the length of the head. They require to 
be such thickness as to permit the hounds to pass through 
the cap. The given diameter is at the lower cap, from 
which place it is made parallel to the heel; and, at the 
stops and head, the diameters are four-fifbhs and five-ninths 
respectively of the given diameter. It is lined to these 
sizes, and hewed from the lower cap sizteen-square, end 
pounded to the under part of the hounds, which are nearly 
eight-squared, to admit them through the round hole in the 
lower cap. The fore and after stops, c, are formed as per 
the figure annexed ; the head is left square above the stops, 
and the edges chamfered between the upper side of the 
cross-trees and the under side of the cap. Tne heeling is to 
be square, and the edges chamfered ; and, if not sufficient 
to fill the hole in the trestle-trees, fillings are fayed and 
nailed thereto to supply such deficiency, afiowing a quarter 
of an inch play. Tne heeling is in length two to two and 
a-half diameter, and brought into the size of the eight- 
square. In the middle of the heeling a square hole, ^ is 
cut through athwartships for the fid; it^ Icy^et ^"ssJ^ \si \i!«^ 
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STUMP-POLE TOP-GALLANT MASTS. 

Top-gaUant masts are sometimes fitted with stump pol< 
when they firequentljjr have a sliding gunter-mast fitted 
them. The length is set off and formed the same as ti 
top-gallant and royal masts in one, excepting that above tl 
stop is a long pole head. The diameter of the extreme ex 
of the pole is half the given diameter. 




CAPS ON THE LOWEB MASTS. 

The principal caps of a ship are those of the lower mastt 
made of African oak, in the merchant service ; they are i 
breadth equal to twice, and in thickness five-sixths th 
diameter of the top-mast. Two large holes are cut througl 
them, the one square to fit on the lower mast-head, the otha 
round, for the top-mast to slide through. The caps am 

trimmed or sawed to their dhaen 
sions, and their upper and undei 
sides made straight and out oH 
winding, and the ends are rounded 
off to an arc of a circle, the sides 
with a small curve. The holes are 
set off from the centre of the 
under side of the cap at equal 
distances ; the substance of wood 
leffc between the holes to be half the taper of the mast 
head, and the thickness of the chock between the trestle- 
trees. The round hole is the foremost one for the top-mast, 
and is sweeped to seven-eighths of an inch larger than the 
diameter, to allow for the thickness of the leather, and one- 
eighth of an inch for play. The square hole is set off -^ 
fore-£ind-aft, and -^j^ athwart-ships, of the size of the tenon 
on the mast head, and tapered one inch to a foot, the fore 
part and each side three-eighths of an inch to a foot, and 
the after part square, towards the upper side of the cap : 
this is done for what is termed " strengthening down." The 
wood before the round hole is two-thSrds the depth of the 
cap, and the wood left beyond the after part of the square 
hole is once the depth of the cap. The depth is usually 
reduced on the edge of the cap -^, to make it as light as 
possible. The iron-hoop round the cap is commonly one- 
third its depth, and varies in thickness from one-fourth to 
five-eighths of an inch, according to the size of the cap. 
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These caps have four eye-bolts, n, driven through the cap 
from the under side for the top-rope-pendants, &c. One of the 
bolts is placed on each side of the square hole near the edge 
of the cap on the under side, and one on each side of the round 
hole, at the fore part, with their eyes athwart-ships and well 
clenched upon an iron-plate let into the upper side of the 
cap. On the upper side is also a plate, d, for the lower lifts, 
with an eye in each end ; it is in breadth about one-third 
the depth of the cap, and in thickness from one-quarter to 
five-eighths of an inch. Three bolts are driven to secure it 
on. All caps have horizontal strengthening bolts driven 
through them and clenched. 

To let on the caps of the lower masts. — Prom the square 
hole cut in the cap, take the size at the lower side, and as 
the cap is not to go down to the shoulders on the first 
letting on within an inch and a half, for the shrinking of 
each, the size of the tenon is that distance set off"; when 
this is done, take the size of the upper part of the hole and 
depth, and trim the head of the mast to the size. It is to 
be observed that all caps are to be raised above a level from 
the middle line on the mast to resist the weights that act on 
the fore side of them. 

TOPMAST CAP. 

The proportion of the topmast cap to the diameter of the 

top-gallant mast is the same as the 
preceding to the topmast. Two holes 
are formed, the one square to fit the 
topmast head, the other round for 
the top gallant mast. They have four 
eye-bolts, e e e e, driven similar to 
the lower cap, and the cap is iron bound as described for 
the lower cap. See also sketch at page 24. 

Several vessels in the merchant service have got iron caps 
fitted on the mast-heads and on the bowsprit-end. The cap 
of the bowsprit in this case is fitted on square on the end, 
and the hole is round for the jibboom going through. These 
iron caps look uncommonly snug and light, and seem to 
answer their purpose well. 
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CHAPTEE V. 



On Yards made of Single Trees. — On Main and Fore-yards. — On Topsai 
Yards. — On Cross-jack Yards, Spritsail Yards, Top-gallant Yards, Roja 
Yards, and Studding-sail Yards. — On the Driver, or Spanker, and Mail 
Booms. — On the Mizen and Main QaSs. — On Trysail Masts. — Studding 
sail Booms. — Trestle-trees and Cross-trees for Lower Masts. — The Framing 
of the Trestle and Cross-trees. — Tops of Merchant Ships. — Top-mast 

J[ Trestle and Cross-trees. 

ON YABDS MADE OF SINGLE TBEES. 

Taeds are either square, lateen, or lug-sail ; the first are 
suspended across the mast at right angles, and the two latter 
obliquely. The square yards are of a cylindrical form, 
tapering from the middle, which is termed the slings, 
towards the extremities, which are called the yard-arms, and 
at the slings is the place of the given diameter ; the distance 
between the slings and the yard-arms on each side is 
quartered, which are distinguished into the first, second, and 
third quarters, and yard-arms. 

ON MAIN AND TOEE-XAEDS. 

The middle quarters are formed into eight squares, the 
after square to half the length of the yard, or to one foot 
six inches beyond the quarter iron for after batten, and the 
others, which are for the sling hoop and truss, one-eighth the 
length of the yard, and from the eight squares in the middle 
each side is rounded to the outer ends, except at the place 
of the sheave-holes in their arms for the topsail sheets, 
which are left square the length of the sheave-hole. It is^ 
to be observed, however, that sheave-holes weaken the yards,, 
and an iron cheek block, c, is far superior, being brought 
on the after side, even with the stops, d, for the topsail 
sheet. 

The stops, d d, are formed out of the yards, in squaring 
for the cheek blocks. Yards are fitted at their outer ends for 
Egging out studdingsail-booms, with four loom-irons ; there 
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are two on each side of the yard ; the outer one is named the 
yard-arm-iron, h h, and the inner one, which is placed at f'y 
the length of the yard from the outer end, the qttarter-iron^ 
n. The outer boom-iron is composed of two parts, the strap, 
^, which is let in the thickness lengthways upon the yafa- 
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arm, and the crank, h h, which projects at right-angles to the 
strap, having a ring, h, connected to it, for the boom : in one 
side of this ring a horizontal lignum vitsB roller, e, is fixed, 
for the ease of sliding out the booms. The inner irons or 
quarter-irons, differ m shape to the yard-arm-iron. One 
part is formed as a clasp hoop to compass the yard, r k n, 
and the ring, «^, is separated from it fey a shank or <l\n5^^\ 
the upper part of the ring opens m^i\i ^Vva^^b^ %^^5i^V« 
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p, for fastening it when the heel of the boom is laid 
therein. 

The boom-irons are fixed on the yards so that a line drawn 
through the middle of the shanks of each may pass through 
the angle formed by the foremost eight-square, and foremost 
upper eight-square, and the centre of any section of the 
yard. The outer boom-irons let in their thickness at each 
end of the yard, and are fastened with two hoops driven on 
tight, with a bolt through between them, and two nails in 
the ends. The quarter-irons are put on warmed, and the 
keys driven in. 

Boom-irons on the yard-arms of small ships have a straight 
neck, projecting from straps, with a tihoulder in the middle 
of the neck, and the part without left square. The ring has 
a shank on the under part, with a square hole that fits the 
neck, and is there secured by a screw-nut or a spring fore- 
lock that goes on the neck next the ring. It is principally 
large vessels that have quarter-irons on their yards. 

ON TOP-SAIL TAEDS. 

Top-sail yards are of a cylindrical form, tapering from the 
slings or given diameter towards the ends or yard-arms. 
The ends are three-sevenths to one-half the given diameter ; 
and the eight squares lefb on each side of the middle are 
one-eighth of the given length of the yard, and each side 
being trimmed sixteen-square, are rounded and planed 
smooth and fair to their outer ends, except at the places 
of the sheave-holes, for the top gallant-sheets, which are 
left square, and cleats or stops raised from the solid, for 
the reefs of the topsail. Thes# yards have a sheave-hole 
cut from the upper side its length within each outer end 
for the reef tackles ; and in some merchant ships, sheave- 
holes are cut for the top gallant-sheets, but a cheek-block 
fixed on the after side, as shown on the lower-yards, is 
to be preferred, as sheave-holes weaken the yards. 

Finishing of Tarda. — Top-sail yards are fitted at the middle 
with two hoops once the diameter of the yard on each side 
of the slings, for the topsail ties. 

The fore and main top-sail yards commonly have boom- 
irons at their outer ends, with the outer arm or crank of 
''*e iron made to ship and unship. The mizen top-sail yard 
no boom-iron, but a ferrule driven on, and an eye driven 
bhe end of the yard. 
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ON CBOSS-JACE TABBS, 8PBIT-SAIL YABDS, TOP-GALLANT 
TABBS, BOTAL YABDS, AND STUDDING-SAIL YABDS. 

These yards are at the ends three-sevenths of the 
diameter at the slings, and are left in the eight squares 
at the middle one-fourth their length, and each side sixteen 
squares, then rounded and planed fan* and smooth throughout 
the length, and a ferrule and eye at each end. Stops are 
formed out of the yard the same as the top-sail yards, and a 
hoop in the middl/for the slmgB. ^ 



ON THE DBIYEB OB SPANKEB AND MAIN-BOOMS. 

The given diameter of drwer-hooms is at the middle, and 
of main saiUbooms at the sheet or taffirail ; their outer ends 
are two-thirds, and the inner ends three-foiui;hs of the 
given diameter. They are then lined to the size and 
rounded all the way through, except for the jaws, a «, where 
it is left square. The jaws are mostly made of oak, and 
are formed to a half-circle, 1 inch larger than the diameter 
of the mast, for leather and play : they are in length from 
4 to 6 feet from the inner end of the boom, and in depth 
} to 1 inch less than the diameter of the fore-end. The 
boom is worked to a tongue to which the jaws are scarphed ; 
they are then formed with a curve inwards, so as to follow 
in fair to the size of the boom, leaving sufficient strength 
to the hollow of the jaws, and are then rounded each way 
the fore-ends. Three or four hoops, c c c^ are driven over 
the jaws, and under the third hoop from the fore-end a 
horizontal bolt is driven through the boom and both parts 
of the jaws, and one strengthening bolt is also driven about 
2\ inches from the hollow ; the ends have a nail driven on 
each side through the jaws into the boom. 

Some spanker-booms have no jaws attached to them, but 
fitted with a goose-neck at the inner end, and a hoop round 
the mast with an eye to receive it. At the outer end is 
formed a necking ^, and has a sheave-hole cut within for 
the clue of the sail hauling out to the boom-end ; one, and 
sometimes two, hoops with eyes, d, e, for the topping-lift ; 
«, for the outer, and dy for the inner, when it is a long 
boom. 
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The given diameter of gaSs 
is at four feet from the iimer 
end, and their lengths are set 
up from the butt on the 
upper part ; their outer ends 
are half to five-ninths of the 
given diameter. They are then 
Sued to the size andcounded, 
as before. The jaws, a 0, are 
made and finished similar to the 
booms, except that the hollow 
of the jaws have a great bevel- 
ling, tliat it may be in the 
direction of the mast, when 
peaked. An eye-bolt is driven 
through from the upper side 
in the direction of the bevel- 
ling of the inner end, and 
clenched underneath, for the 
throat halyards, and one small 
eye-bolt with a hook fitted to 
it driven from the underside, 
for hooking the neck-earring, 
and securing the throat down- 
hauler; the jaws are always 
leathered in the hollow. At 
the end of the gaff there is 
a ferrule and eye, up and down, 
for fixing a small olock to for 
displaying signals. There are 
likewise hoops with eyes, d J, 
driven on the gaff for the peak 
halyards. 

"When the gaff is a " fixed- 
gaff," there is a goose-neck 
fitted at the inner-end. JBbre 
and Main- trysail' gaff's are 
generally fitted in that manner, 
^ which works in the trussr 
hoop having an eye to receive 
it; their given diameter is 
at the inner end, and the outer end is three-fifths of the 
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given diameter. There is no additional length allowed 
for pole; and a sheave is cut through at the outer end. 
A ferrule and eye are fitted the same as those of the 
mizen-gaff. 

ON TET-SAIL-MASTS. 

Try-sail-masts are seldom made for ships or barques, 
but only bri^s, termed snowSy being that they are equipped 
with a third small mast or try-sail-mast, just abaft the 
main-mast to carry a sail similar to a ship's spanker. The 
try-sail-mast is rounded ajl the way through, and is of an 
equal diameter the whole length, from one-third to one-half 
the diameter of the main- mast. The foot of this mast is 
sometimes fixed in a block of wood, or kind of step, upon 
the deck ; at other times on the boom ; and, commonly, 
steps on a clasp-hoop, with an eye to receive it : the head 
is secured between the after part of the trestle-trees. 
Instead of a try-sail-mast, a thick rope called a horse, is 
mostly used for attaching the fore-leeches of main and 
fore-try-sails in a ship or a barque. 

STUDDING-SAIL-BOOMS. 

The given diameter of swinging or lower studding-sail- 
booms 18 at the heel and one-third the length, between 
which they are made parallel, and decrease from thence to 
two-thirds the given diameter. They are rounded the 
whole length, and have a necking at the outer-end, and a 
hole bored through the diameter within ; the inner end is 
fitted with a goose-neck and ferrule. 

The top and top-gallant studding-sail-booms have the 
given diameter at one-third from each end : the ends are 
two-thirds of the given diameter, and rounded the whole 
length, and have a hole through the end. 

TBESTLE-TEEES AND CEOSS-TEEES EOE LOWIIE MASTS. 

The trestle-trees are in length equal to the breadth of 
the top fore-and-aft ; in depth, half the diameter of the 
mast at the partners ; and in breadth or thickness, one-half 
of the depth. The insides are trimmed straight and out of 
winding, and the breadth set off parallel to them. The 
lower sides are snaped from half the depth of the tt^^i^- 
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trees down to one and three-fourths of the depth in length, 
from the fore end, and one and three-sevenths of the depth 
from the after end, and rounded to a half-circle at the 
foremost-ends; the lower edges are chamfered the whole 
length. 

The cross-trees are in length the breadth of the top; 
the breadth, — ^the breadth of the trestle-trees ; and, the 
depth or thickness, two-thirds of their breadth : they are 
snaped from half their depth down at the ends to one- 
fourth of the length of the cross-trees, and their ends 
rounded off with a sweep ; a chamfer is taken off the 
edges on the under sides and round the ends the length of 
the snapes. 

THE FBAMING OE THE TBESTLE AND CBOSS-TBEES. 

The trestle-trees are placed on horizontal thawts or blocks, 
and kept apart the breadth of the mast-head athwartships, 
and square with each other at the ends; the cross-trees 
are next laid, at their proper stations, athwart the upper 
sides of the trestle-trees, having the middle of their lengths 
in the centre between the trestle-trees, and at right angles 
with them. In letting down the cross-trees, scores are cut 
in the trestle-trees from three-fourths of an inch to one 
inch of their depth ; a score is also taken out of the under 
sides of the cross-trees to the breadth, and half the depth 
on the trestle-trees, to steady them in their places. The 
cross-trees are then removed, to let up chocks, which are 
brought on the fore and after sides of the mast between 
the trestle trees, and of the same depth. It is only in 
large ships these chocks are fit in the trestle-trees. When 
the cross-trees are in their places, one saucer-headed bolt 
is driven through each from the upper side, and screwed- 
nutted on the under side of the trestle-trees. 

TOPS OP MEBCHANT-SHIPS. 

All tops in the merchant service are made as small and 
light as possible, in order to reduce the chafing of the top- 
sails against the top rim. The usual length is two-thirds to 
one-half of their breadth ; and the breadth of main-top is 
about equal to one half the moulded breadth of beam ; the 
hreadih of fore-top nine-tenths of main-top ; and breadth of 
mizen-top four-fifths of fore-top. It is not considered 
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necessary to make tops broad for the spread of the top- 
mast rigging, as it is found now that a good stout standing 
backstay is the main support of the top-mast. 

The fore part of tops are of an elliptical form, and a rim 
of elm or oak board fixed *on the cross and trestle-trees, 
give the external form, when it is either boarded or grated. 
The framing being formed, iron plates are let in for the 
puttock-plates : the foremost hole for the puttock-plates is 
fixed at the centre of the top-mast ; the after hole is about 
six inches from the after part of the top ; and the interme- 
diate ones are equally spaced. A hole is cut for the slings 
at the fore part of the top. 

TOP-MAST TBESTLE AND OBOSS-TBSES. 

The length of the trestle-trees should be governed by 
the cross-trees and chocks ; the breadth -^ of lower trestle- 
trees of the respective masts ; and the depth -f^ of the 
depth of lower trestle-trees. The cross-trees, when curved, 




have the proportion thus, — length of after horn, four-sixths 
of the lower after cross-trees of the respective masts ; 
length of the forward horn, five-sixths of the after one ; 
breadth, — the breadth of the trestle-trees ; and, the depth 
or thickness, four-fifths of the breadth. The horns usually 
sweep 9 inches in 16 feet. 

The trestle-trees are trimmed similar to the lower ones, 
and snaped at the ends ; and the cross-trees have a taper 
on the under sides to half the depth at the ends, which are 
rounded, and a hole bored 3 or 4 mches within, for the top- 
gallant shrouds ; instead of a hole, is sometimes a small 
roller fixed. 
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The cross-trees and trestle-trees are tmited togethw 
similar to the lower ones, in a frame ; and when they are 
made with a circular piece, t r, it is secured to the fore-end 
of the trestle-trees, A A, and to the outer part of the forward 
homed cross-trees, /*; a span piiece, 5, unites the two pieces 
together with four up and down bolts. The short cross 
piece a, between the trestle-trees let down, is bolted to the 
circular pieces with two small bolts. In fore-top-mast 
trestle-trees of the navy there is an additional length 
allowed to them, to give a larger space, i, between the top- 
mast and after-mast cross-tree, for a block for the main 
top-gallant stay to lead through. The cross-trees and 
circular pieces r r, are connected by an iron strap fixed to 
them, which is made that it may easily be unfixed. 
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Preliminary Remarks. — On Masting Merchant-ships. — Ohservations on the 
Diamotera and Forms of Masts, Yards, &c. — The greatest Diameter^ 
commonly called, the give/n, DtumeteTf where it is situated. — Proportions 
that the Diameters usually bear to the respective length of the Masts, 
Yards, &c. — The fractional proportion that the intermediate Diameters 
bear towards the given Diameter. — Tables of dimensions of Masts and 
Yards in the Merchant Sei^ice. 

Hatikq extended the practical operations in mast-making 
over as many pages as the limits of this work will admit, 
and, it is hoped, as will be sufficient for initiating the 
young student into the rudiments of this art, a few obser- 
vations may be added respecting the masting of ships in 
the Merchant Service. 

In the first place it is proper to observe, that in deter- 
mining the masts and yards for merchant-ships, no general 
rule seems to be practised, as we find numerous ships in 
the same trade, of the same dimensions, and (to appearance) 
of the same stability, with very dissimilar masts and yards. 
This in some degree may be accounted for, by the masting 
and sparring of these ships being often regulated by the 
opinions of those persons who are to command them, some- 
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times to the fancy of the owner, and at other times- to the 
builder. This matter of tastes has not only caused a great 
difference in the dimensions of masts and yards for similar 
ships, but as great a variety in the tautness of the masts 
and the squareness of the yards ; which, go to prove that 
there is not the proportion maintained of the masts and 
yards to the length and breadth of the ship, as is the 
practice in the British Navy. 

The rules given by different authors for determining the 
proportion of masts, yards, &c., for merchant-ships, are of 
very little use now, for there are so many varieties in the 
buud of these ships, — some very long and narrow, and 
others both long and broad, that it is impossible to make 
one rule serve in both cases ; and it would require a great 
number of rules to determine the proportion of masts and 
yards the way at present these shfpa are rigged. It is not 
intended in this work to give rules, as it is more common 
now to delineate a plan of the sails, from dimensions of 
masts and yards of the most approved rig the same size, or 
thereabouts, and vary them as may be considered necessary 
for the trade she is to be employed in, and for the number 
of men that have to work the sails. This is decidedlv the 
best method to adopt for ships of any kind, as it will be 
seen upon the plan how the masts and yards look in propor- 
tion to the size of the vessel ; besides, the calculation of the 
centre of effort of the sails can easily be found, and com- 
pared with other ships that have been known to answer well. 

ON THE DIAMETEES AND EOEMS OF MASTS, TAEDS, &C. 

In ascertaining what strength and form should be given 
to the several sj^ars made use of in masting of ships, so 
that a proper maintenance may be afforded for resisting the 
strains that masts, yards, &c., are subject to, we must be 
guided by our knowledge on the effects produced on the 
different descriptions of timbers, and by what experience 
and much service have found to be best, rather than by any 
speculative theory. It is from observations of this sort 
that the mast-maker has been enabled to form such a 
judgment respecting the strength and diameters that are 
requisite for all masts, yards, &c., and to form rules from 
experience, as to be pretty correct and easy of application. 

The largest diameter is that which is ^ven, and is takfi:<^ 
thujs: — at the partners or decks of \o\?et x[x^^\»^\ ^*sh:^^ ^'w^-k 
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in top-masts and top-gallant-masts ; at the bed, of bowsprits ; * 
at the slings or middle, of yards ; at the bowsprit-cap, of 
jib-booms; at the middle, of driver^booms ; at the sheet or 
taffinil, of main-sail-booms ; at four feet from the end, ci 
gaffs; at one-third from each end of top and top-gallaat 
studding-sail-booms ; and, at one-third from the inner-end, 
of swing or lower studding-sail-booms. 

PEOPOETIONS THAT THE DIAMETEES TTSrALLT BEAE TO THE 
EESPECTIVE LENGTH OE THE MASTS, TAEDS, &C. 

The diameters given to masts, yards, &c., commonly follow 
some law of their length, thus : — 

Diameters of Masts. 

Main and fore-masts, one inch for every three feet of the 
length. 

Main-masts of hrigs, one inch to every three feet in 
length; and t\^e fore-mast nine-tenths of the diameter of the 
main-mast. 

Masts of cutters, three-fourths of an inch in diameter to 
every three feet in length. 

Mizen masts of ships, two-thirds of the diameter of the 
main-mast. 

Main and fore-top-masts, one inch to every three feet in 
length. 

Mizen top-masts, seven-tenths of the diameter of the main- 
top-mast. 

OOop-gallant-masts, one inch to every three feet in their 
length. 

Moyal-masts, two-thirds the diameter of their top-gaUant 
masts. 

Bow-sprits, the same diameter as the main-mast. 

Diameters of Ya/rds, 

Main and fore-yards, at the slings or middle, seven-tenths 
to seven-eighths of an inch to every three feet in the length. 

Top-sail-yards, five-eighths to seven-eighths of an inch to 
every three feet in the length. 

Top-gallant-ya/rds, six-tenths to five-eighths of an inch to 
every three feet in the length. 

Boyal-yards, one-half the diameter of their top-sail yards. 

Studding-sail-yards, one inch in diameter to every five feet 
in the length. 
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Diameters of Booms. 

Studding-^ail-booms, one inch to every five feet ia the 
length. 

Jib-iotms, seven eighths of an inch to every three feet 
in the length, 

I^png-Jih-ho&ms, seven-eighths of an inch to every three 
feet in the length. 

Driver-booms, the same as the fore-top-HMl-yard. 

Oqff's, the same as their booms. 



TABLi: OF THE VBA.CTIOITAL FBOFOBXIOIT THAT THB 
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DIAMETEBS OF LOWEB MASTS AT THEIB QTJABTEBS, HEADS, 

AND HEELS. 
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DIMENSIONS OE MASTS AND YABDS OE AN AMERICAN 

STEAM-SHIP OE 680 TONS. 



Ft. In. 




Ft. In. 




Ft. In. 


In. 


Main-mast . . 74 


Head . 


12 


« 


• • • 


Diameter 24^ 


Fore-mast . . . . 70 


»» • 


12 


• 


• t » 


„ 26 


Mizen-mast . . . 54 6 


»» • 


10 


• 


• • • 


18i 


Fore and main top-mast . 42 


»» • 


7 6 


• 


• • • 


Cap . . Uk 


Topgallant-mast . 22 


Hoist . 


14 6 


Royal . 9 


Pole-cap. 8i 


Mizen-top-mast . . . S3 


Head . 


5 6 


• 


• • • 


Cap . .11 


Top-gallant-mast . 18 


Hoist . 


12 


Roya 


1.70 


Pole . 6} 


Main and fore-yard . . 68 






Armt 


} . 4 


Sling . . 15i 


TopsaU-yard . . 64 








. 4 7 


• 18 


Topgallant-yard . . 87 








. 2 7 


.. . n 


Royal-yard . - . 25 7 








. 1 8 


» . 6i 


Mizen-yard . . . 54 








. 4 7 


. 13 . 


Topsail-yard . , . 39 








. 8 7 


» • » 


Topgallant-yard. . 26 7 








. 1 11 


» . «i 


Rpyal-yard . . . 19 








. 1 


• * 


Bowsprit, outboard . . 26 7 






• 


• • • 


Bed. .25 


Jib-boom, ditto . - . 24 


Inboard 


20 


Head 


. 8 


Cap . . ISi 


Flying-jib-boom, ditto . 19 






** 


. 5 


„ . . 8i 


Spanker-boom . . . 47 7 






>* 


. 2 


Diameter 9 


Gaff . . . . 89 






»• 


. 8 


T 


Swinging-booms . . . 45 7 










8 


Top-mast stud. -sail-booms 85 










T 


Topgallant ditto . . 28 










5i 


Royal ditto . 19 










3i 


Lower ditto . . 17 










5 


Top-mast ditto . 21 










6 


Topgallant ditto . . 16 










* 


Royal . ditto . 10 










8 


Mizen trjrsail-mast . . 88 










n 


Housing of Fore-mast . 20 5 












Main-mast. . . 20 8 












Hizen-mast . ..71 












Length between perpen- 












diculars . . . 156 












Spar-deck . . . 165 2 












Keel . . . . 142 10 












Extreme breadth of beam 80 
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the rope in which the hook of the tackle is fixed. To make 
a selvagee strap, get a couple of spike nails and drive them into 
any convenient place, as far distant as the length intended for 
tiie strap ; make the end of a ball of rope-yams ^t to one of 
the spikes, then take it round the other one, and keep passing 
the rope-yam round and round in this manner, haulmg every 
turn taut, until it is as stout as it has to be. 

When it is to be a very large strap, it is marled down with 
stout spun-yam ; if of middling size, with two single rope-yams ; 
and if a small strap, a single rope-yam. 



A PUDDING POR A MAST OR YARD. 

Take a piece of rope of the required length, and splice an 
eye in each end ; put it on , a stretch, then worm it, and parcel 

it with worn canvas 
according to the shape 
wanted. By the sketch 
it will be seen that 
they are made large in the middle, tapering gradually towards 
the ends, and made flat on the side which goes next the yard or 
mast. When made to the size required, marl it down, beginning 
in the middle, and marling both ways to the eyes. If the pudding 
is for a yard, it is commonly covered with thick leather or green 
hide ; but when for a mast, it is neatly pointed over. 



TO FORM AN BTB-SPLICE. 

An eye-splice forms an eye or circle at the end of a rope, on 

itself or round a block. The strands 
are first unlayed, and laying the strands 
at any distance upon the standing part 
of the rope, according to the size of the 
eye-splice required, open the lay of the 
rope with a fid or a marline-spike, and 
put the middle strand through first, 
then pass it over the surface of the 
second strand, and push it through the 
third; repeat the same with the two 

other ends, laying them fair apart, observing to taper the strands 

by gradually reducing the yams. 



AN ARTIFICIAL EYE. 

Take the end of a rope and unlay one strand to a certain 
*ngth, and form the eye by placing the two strands along the 
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standiDg port of the rope and stopping them fast 
to it ; then take the oda strand and crosa it over 
the atandiog part, and lay it into the vacant place 
\rhich it was taken from at first ; work around 
the e;e, filling up the vacant strand until it comet 
out at the crutcu again, and lies under the othei 
two strands ; the ends are tapered, scraped down, 
marled, and served over with spun-yam. 



THE CUT OB CONT BFUC1 

This ia to form an eye in the middle of a 
dotb at the end. Cut the rope in two, t 
of each ; then lay the eflda of one 
rope on the standing part of the 
other, and stick the end through 
between the stranda similar to an 
eye-splice, and do the same with the 
other enda, so that the rppe hecomea 
double in tie extent of the splice. This aplice or collar is 
occasionally used for pendants, jib-guya, breast-lwckstays, odd 
shrouda, &c. 




A TLEUISH ETC OR llASE X.YS, 

Unlay the end of a rope, then open the yams, 
divide them into parta, and take a piece of round 
wood the size intended to make the eye, and half- 
knot about one-half of the inaide yams over the 
piece of wood ; scrape the remainder down over the 
others ; then well marl, parcel, and serve them 
together. This makes a snug eye for the collars of 
stays. 



A SHORT BFUCE. 

A sbort splice is made by unlfmng the ends of two ropea, or 
the two ends of one rope to a sufncient lengtli, then crut^ Uiem 
together, as per adjoining sketch ; 
draw them close, and push the 
strands of one under the strands of 
the other, the same as the eye-aplice. 
This splice is used for block-straps, 
slings, &c. If the ends are to oe 
served over, they are but once stuck 
through ; if not, they are stuck twice 
and cross-whipped across the strands, 
80 aa to make them more secure. When the ends 
served, take a few of the undemeatb ^unm, 
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lay of the rope for worming, then scrape or trim the outside 
ends, and marl them down ready for serving. 



A LONG SPLICE. 

A long splice is made to rejoin a rope or ropes^ intended to 
reeve through a block, without increasing its size. To make it, 

unlajr the ends of the ropes to a 
\x "^ '^ sufficient length, which may be 

gi^Mjgi^Mg^ from one half to a whole fathom in 
^^ '^-^^ length, crutch them together in the 

same manner as a short splice ; one 
strand is then unlaid, and the oppo- 
site strand laid up its intervals; 
then turn the rope round and lay 
hold of the two next strands that 
will come opposite their respective lays ; unlay one and fill up 
with the other as before ; the ends are then split equally in two, 
and the two opposite half strands are knotted together at the 
ends and middle of the splice, so as ^ fill up the vacant lay ; 
then stick the ends twice under two strands with all six of the 
half strands, leaving the other six neutral ; the splice is then 
well stretched before cutting off the ends, and it is finished. 

A long splice of four-strand rope is made in a similar way as 
the preceding. 

TO WORM AND SERVE A ROPE. 

"Worming a rope is to fill up the contlines or vacant space 
between the strands of the rope with spunyam or small rope, in 

order to strengthen it, and to render the 
surface smooth and fiiir for parcelling. 
The first end of worming is securely stop- 
ped, and, when airived at the end of the 
length intended to be served, it is there stopped, then laid back 
into the second vacant space ; and so on successively, stopping 
it at the ends. 

Parcelling a rope is wrapping old canvas about it, cut in long 
narrow slips, well tarred and rolled up in rolls before com- 
mencing to lay it on the rope. It is customary with some to 
put on parcelling with the lay of the rope in all cases ; but 
for rigging, which is not intended to be served over, the parcelling 
ought to be put on the contrary way. 

Serving a rope is encircling it with line or spunyam, &c., to 

^ keep it from rubbing and chafing. The 

end of the spunyam, for service, is placed 

under the two or three first turns to 

keep it fast ; then two turns are taken 

-•^und the mallet and rope, as shown in the sketch. The mallet 

then turned round the rope by its handle, while a boy passes 
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the ball of spunyam at some distance from the man that is 
serving the rope^ and passes it round as he turns the mallet, 
until the rope is covered the length required ; when the mallet is 
within a few turns of the end, take the turns off the mallet and 
pass them by hand, the ball or end is put through under the 
three or four last turns of the service, and hauled taut, where 
it is made fast, as at first. 



CHAPTER yill. 



To put a Strand in a Rope. — To make a Grommet. — To Sheep-shank a Rope 
or Back-stay.— To make a Turk's Head. — Wall Knot.— To Wall and 
Crown. — Shroud Knot. — A French Shroud Knot — A Matthew Walker. 
— A Spritsail-sheet Kn§t. — A Diamond Knot single. — A Diamond Knot 
double. — Common Sennit. — A Sea Gasket. — A Wrought or Panch Mat. 
— A Harbour Gasket, or French Sennit. — Pointing a Rope. — A Stopper 
Knot. — Buoy-rope Knot. — To clap on a Throat and Quarter-seizing. — To 
pass a Rose-lashing. 

TO PUT A STRAND IS A ROPE. 

This is done when it happens of one strand of a rope getting 
chafed or magged, and the other 
two remaining good. To manage 
this, cut the strand at the place 
where it is chafed, and unlav it 
about two feet each way ; then 
take a strand of a rope about 
the same size, and lay it in the vacancy of the rope, as shown in 
the sketch, and stick the ends the same as a long splice, and it 
is done. 

TO MAKE A OROMMET. 





small wreath with three parts of the strand all 
round ; finish it by knotting and splicing tie 
ends the same as a long splice. 




TO SHEEP-SHANK A ROPE OR BACKSTAY. 



This is done .to shorten a 
backstay, when the mast is 
struck ; the rope is doubled 
in three parts, as shown in 
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the figure, and taken a hitch over each bight with the staadiiig 
part m the backstay, and jammed taut. 



^ TO HAKB A TURK S HEAD. 

To make this, take a romid turn round the rope with a piece 
of log-line, cross the bights on each side of the round turn, and 

stick one end \mder one cross and 
the other under the other cross ; 
it will then be formed like the 
middle figure of the sketch : after 
which follow the lead until it shows 
three parts all round, end it will form the Turk's head. . 

Turk's heads are generally made on man-ropes, and some- 
times on the foot-ropes of jib-booms, in lieu of an overhanded 
knot, as they are much neater than the knot, and thought by 
many seamen an ornament. 





WALL-KNOT. — TO WALL AND CROWN. 






To form a Single Wall. 



Single Wall. 



To form a Single Wall 
and Crown. 






Single Wall and 
Crown. 



Walled, Crowned and 
Walled. 



Double Walled and 
Double Crowned, or 
Man-rope Knot. 



To make the wall, unlay the end of a rope, and with the three 
strands form a wall knot, by taking the first strand and forming 
a bight ; take the next strand and bring it round the end of the 
first, the third strand round the second, and up through the 
Wflrht of the first; this is a wall. To crown this, lay one end 
lihe top of the knot, which call the first, then lay the second 
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over it. the third over the second, and through the bight of the 
first. It will then appear as the sketch. To DoMe C^own : this 
is made by unlaying tne strands sufficiently, and there making a 
stop with rope yam ; then sinffle wall ana crown, then double 
wall and double crown, and haul the end tight, and jam the 
knot : then the strands are led down throuffh the walling, and 
laid down in the contline ; tapered, marle<^ and served over 
with spunyam, 

SHROUD BINOT. 

Unlay the ends of two ropes about four feet, and 
interplace one in the other, the same as you commence 
to make a short splice ; then a single waU-knot is made 
with the ends on each standing part, and the end laid 
in the contline, tapered down, and served over with 
spunyam. This knot is used when a shroud is either 
shot or carried away. 



A FRENCH SHROUD KNOT. 

Place the ends of two ropes as the preceding, drawing 
them tight together ; then lay the first three ends back 
upon their own part, and single wall the other three 
ends round the bights of the other three and the standing 
part ; it will then appear like the annexed sketch. The 
ends are tapered as the last. This knot is much neater 
than the common shroud knot. 



A MATTHEW WALKER. 

A Matthew Walker is made by 
separating the strands of a rope, and 
taking the first strand round the rope 
and through its own bight ; then take 
the second end round the rope under- 
neath through the bight of the firsL 
and through its own bight ; the third 
end take round the same way, under- 
neath and through the bights of all 
three. Haul them taut, and they form 
the knot as the sketch. It is a hand- 
some knot for the end of a laniard, if well made. 



A SPRITSAIL-SHEET KNOT. 

Unlay two ends of a rope about two feet, and place the two 
parts which are unlaid together ; form a bight with qua «.<s»s»^ 
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and wall the six together against the lay of the 
rope, the same as was done in a single wall with 
three ends ; after this is walled with the six ends, 
haul them taut ; you must then crown with the 
six ends, and it will appear as the sketch. To 
complete it, follow the lead of the parts, and 
double wall and crown it. *' 



A DIAMOND KNOT SINGLE. 

. The strands of the rope are unlayed a sufficient length to 
make the knot ; then form bights, by laying the three strands 
down the sides of the rope, and keep them fast with your left 
hand ; then pass the end of the first strand over the bight of the 
second strand and through the bight of the third ; then take 
the second over the third and through the bight of the first : 
then the third over the first and through the second. Haul 
these taut, and lay the ends of the strands up again to the next 
knot. These knots are used as ornaments upon bell-ropes, and 
for jib-boom foot-ropes, man-ropes, &c. 




A DIAMOND KNOT DOUBLE. 



This is made by the several strands following their 
respective places through the bights of the single knot, 
the ends coming out at the top of the knot ; lay the ends 
of the strands up as before. 




Common Sennit is braided cordage, made by plaiting 
from three to any number of rope yams together, one 
over the other, according to the size and length, always 
keeping an odd yam. 




A Sea Gasket is made by taking three or four 
foxes, according to the size required to make the 
gasket : three or four are plaited together, long 
enough to make the eye ; this being done, clasp 
both parts together to form the eye over a belaying- 
pin, and plait it by bringing the outside foxes on 
each side alternately over to the middle ; the out- 
side one is laid with the right hand, and the parts 
held steadily until the whole is together, adding a 
fox when necessary. When of a sufficient length 
to taper, diminish by leaving out a fox at proper 
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intervals. At the finish of it, one end ia laid up, allowmg enough 
to form a bight ; then plait the otlieTS through this bight a few 
times ; the end which was laid np is hauled tiglit to secure all 
parts. The ends are cut off, and the end is whipped. 




a stretched 

foxes (according to the breadth the 
mat is to be made) ore middled '^ 
and hung over it ; then begiDning 
with the first next the left hand 
and twist a. turn in the two parts, 
and one part give to the man 
opposite (two n^en being emplojed 
to work the mat) ; the next fox 
has a turn twisted in its two parts, 
and one part given back to the 
opposite man ; the renuunder are twisted round the first which 
are given back, and then again round its own part, and so on in 
succession. This will make the mat downwards ; and, when 
finished to the length intended, it is begun again at top till its 
breadth is completed. Each twist is to be pressed tight, and 
each couple of foxes is to be twisted together at the bottom, to 
keep in their twists till the next in succession are interwoven 
with them. At the bottom of the mat selvage it by taking 
another small rope or line across in a tight manner, similnr to 
the head-line, round which one fox is half-hitched while the next 
fox is laid up at the back of it, and so on alternately. Trim the 
ends off, and thrum it with pieces of old strands of rope, cut in 
pieces about three or four inches long ; open the lays of the 
foxes with a small marline-spike, push the thrums through tiie 
lays, and open thei^ ends out. 



A Harbour Oaei^t, or French Sennit, is made with 
foxes, something similar to the common aea gasket ; 
but, instead of taking the outside fox over nil the 
rest, and bringing it into the middle, it is interwoven 
between them by taking the outside fox of both 
sides, and taking it over one and under the Other, 
working it towards the middle, the same as c 



Pointing a Ii«pt.~Viiiaj the end of the rope a sufficient length, 
and stop it ; open the strands out into jams, and taka i-at. w 
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many as it will require to make the knittles,* by splitting the 
yams and nn<^k^"g one knittle out of every ontside yam ; when 

they are made, stop them back on the 
standing part of the rope; then form, 
the point with the rest of the yams, by 
trimming and scraping them down to a 
proper size, and marl it down with twine. 
Divide the knittles, taking every other 
one up and every other one down ; then 
^ , , take a piece of twine, called the warp, 

• and with it pass these turns very tight, 

taking a hitch with the last turn every time passing the warp or 
filling. Then take the knitUes which are up ana bring them 
down, and the ones which are down, up ; hauling them tight^ 
and passing the warp every time over the lower knittles ; proceed 
in tms manner until it is got almost to the end, reserving enough 
of the knittles to finish it with ; leave out every other bi^ht of i 
the knittles of the last lay, and pass the warp through the bight, 
haul them taut and cut them on. A becket is sometmies woi^ed 
in the end. 



A STOPPER KNOT. 

This is made by double-walling and crowning, which 
has been described in page 78. The ends are put up 
through the heart, and whipped at top. 



BUOT-ROPB KNOT. 

Unlay the strands of a cable- 
laid rope, take one strand out of 

the. large ones, and then lay the 

If ^^^^ three large ones up again as 

before ; &ke the three small 
ones which were left out, single 
and double them round uie 
standing part of the rope ; then 
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take and worm the spare ends along the lay, and stop them. 



TO CLAP ON A THEOAT AND QUARTER- SEIZING, 

To make a round or quarter-seizing,t splice an eye in one end 
of the seizing, and taking the other end round both parts of the 

* Knittles are made by laying rope yarns together, with your finger and 
thumb, against the twist of the yam. 
t Sstjnn^ J8 joining two parti of a rope to^jelhex "mX\i «^\ni^«m^ hoxiEeline^ 
marline, or bbulU cordage. 
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rope that the seizing is to be put on ; then reeve it through the 
eye, pass a couple of turns and heave them hand taut; then 
make a kind of cat's-paw on the seizing by the marline'Spike, and 
laying the end over the standing pai^ push the marlme-spike 
down through, then under the standing part, and up through 
the bight affain. Heave these two turns well taut with the 
spike, pass the rest and heave them taut in the same manner, 
making six, eight, or ten turns, according to the size of the rope ; 
then push the end through the last turn, and pass the ridmg 
turns five, seven, or nine more (which are termed riders)^ always 
laying one less of the riding than of the first turns. These are 
not to be hove too taut, that those underneath may not be 
separated. The end is now pushed up through the seizing, and 
two cross-turns taken between the two parte of the rope and 
round the seizing, leading the end under the last turn, and hove 
well taut ; make an overhanded knot on the end of the seizing, 
and cut off close to the knot. 

When the seizing is put on the end of a rope, and round the 
standing part, it is called an End-JSeizinff. If on the two parts 
below the end, a middle or Qv>arter-8einng, 

A Throat-Seizing is passed the same way, with riding turns, 
but not crossed with the end of the seizing. A bight is formed 
by laying the end over the standing part; the seizing is then 
clapped on, the end put through the last turn of the riders, and 
knotted. The end part of the rope is turned up, and fastened to 
the standing part ; this is used for tuming-in dead-eyes, hearts^ 
blocks or thimbles. 



TO PASS A ROSE-LASHING. 

This lashing is passed crossways over and under one eye, thenit 
under and over the other ; the end part is afterwards taken in 
a circular form round the crossing, and the end tucked under the^ 
last part. This circular part is done to expend the end, instead' 
of cutting it off, so that it will answer again for the same purpose.. 
The use that this is applied to is in lading a strap or pudlding 
round a mast or yard, or the parral-lashing of a topgallant-yard.. 
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CHAPTEE IX. 



Blocks. — A Shell, Pin, and Sheave. — Names of the diflPerent Blocks, and their 
uses. — A Single Block. — A Double Block. — A Treble Block. — A Shoulder 
Block,— A Fiddle Block.— A Shoe Block.— A Sister Block.— A Dead- 
Eye. — A Bull's-Eye. — A Heart — Belaying-Pin Rack.— A Euphroe. — 
Ninepin Block. — Monkey Block. — Strapping of Blocks. — A Tail Block, — 
A Purchase Block. — A Top Block. — ^A Cat Block. — A Snatch Block. — 
The Spring Block.— A Single Whip.— Whip and Runner. — A Gun-tackle 
Purchase. — A Luff- tackle Purchase. — A Top Burton-tackle.— A Runner 
and Tackle. — A Long-tackle. — A Two-fold Purchase.— A Three-fold 
Purchase. 

BLOCKS. — A SHELL, PIN, AND SHEAVE. 

Blocks bjcb used for various purposes in a ship, either to 
increase the mechanical power of the rope,* or to arrange the 
ends of them in certain places on the deck ; and they may be 
readily foiftid when wanted : they are consequently of various 
sizes and power, and obtain various names according to their 
form or situation. 

Every block consists of three, and generally four, parts : — 
1. The shell, or outside wooden or iron part. 2. The sheave, or 
wheel, on which the rope runs. 3. The pin, or axle, on which 
the sheave turns. 4. The strop, or part by which the block is 
made fast to any particular station, and is usually made either 
of rope or of iron. Iron-stropped Blocks frequently have the 
hook working in a swivel in order to turn it, that the several 
parts of the rope of which the tackle is composed may not be 
twisted round each other, which would greatly diminish the 
mechanical power. 

The shell of a block is made of ash, elm, or iron, and 

^|lll||ik has one or two scores cut at each end, according to its 

■ 1 1 size ; these scores are for the purpose of admitting a 

^LIJ strap, which goes round the block, in the centre of which 

^^^ is a nole for the pin ; the shell is hollow inside to admit 

the sheave. 

The sheave is a solid wheel, made of lignum vitae, iron, or 
brass ; in the centre is a hole for the pin, on which it turns. 
^^ The lignum vitae sheave is bushed with brass or iron ; 
f^k round the circumference a groove is cut, that the rojje 
IM which goes over it may play with ease. The sheave is 
placed m the aheUf and the pin is put through both shell 
^abeave, which constitute a block. 
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NAMES OF THE DIFFERENT BLOCKS, AND THEIR USES 

What is termed a single block lias but one sheave, and 
if intended for a double strap there are two scores on the 
outside of the shell. Single blocks are more used than 
any other kind on board of a ship. 

A dovMe block has an additional sheave ; it is other- 
wise the same as a single block. 

A treble block is made in the same manner as a 
double, with one more sheave. Treble blocks are 
generally used as purchase blocks. 

• 

A Shoulder block is the same as a single block, with >^-^^ 

the exception that it has a projection at the bottom //j^n 

of the shell, called a shoulder, to prevent the rope [iHp 

that reeves through it from jammmg between the VWHjr 

block and the yard. These blocks are mostly used Q^^ 
for bumkin or lift-blocks on lower yards. 

A Fiddle block is made like two single blocks, one above the 
other ; the upper one being the largest, so as to allow 
the rope which is rove in the upper sheave to play 
clear of the rope in the under one. These blocks are 
used in places where there is not space enough for a 
double one, or where it (the double block) would be 
liable to split by not " canting " fair, or having room to play. 
These blocks are used for top burtons, &c. 

A Shoe Mock is also made like two single blocks, but 
the sheave of the upper one lies in a contrary direction 
to that of the lower one. They are generally used as 
buntline blocks to courses ; the buntline reeving in the 
upper sheave, and the whip in the lower one, 

A Sister block has two sheave holes one above the 
other ; three scores for seizings, one at each end, and 
one between both sheaves ; they are hollowed out on 
each side of the shell to take the shroud. These blocks 
are used as topsail lift and reef-tackle blocks, and are 
seized-in between the two forward shrouds of the top- 
mast rigging, above the futtock stave. The lift reeves 
through the lower sheave, and the topsail reef-tackle 
through the upper one. 

A Dead-eye is a large round piece of wood with three holes in 
it, and a groove cut round it for the ^hroud to lie in. 
It is used to turn in the ends of shrouds and back- 
stays ; the three holes are used to reeve the rope or 
laniard through, which is well creased to reduce 
the friction when setting up the ebiroxxd. ot'W^^e^a:;* 
The round shape of the block, and t^ft '!^^\aoTiQ»i^X!kA^^5a.^06' 
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give it somewhat the shape of a death's head^ and hence its name, 
" the Dead-eye." 

A BulTa-eye is a kind of thick wooden thimble, with 
a hole in the centre, and a groove cut round the out- 
side for the rope or seizing to lay in. 

A Heart is a peculiar sort of dead-eye, resembling 

a heart ; it has one large hole in the centre, at the 

bottom of which are four or ^yq scores, and round 

the outside is a groove cut to admit a rope called 

a stay. There are other hearts, called ''eoUar- 

hearts,'* which are open at the lower ends, opposite 

j^^^ to which the laniard is passed. This heart nas a 

f^^m double score cut roimd the outside, and two grooves 

Im /■ cut on each side for the seizing to lay in, which 

\M H keeps the collar in the scores of the heart. Hearts 

^*^" intended for bob-stays should be made of lignum 

vitce ; those made of ash being liable to split. 

A Bdaying-Pin Rack is a piece of wood with a 
_Q-3-Sj^L number of holes through it, in which belaying- 
'Tf'Trnrt'^ piJis are stuck ; on the back part are several scores 
for the shrouds to lie in, to which it is seized. 

A Euphroe is a long piece of wood, having a number of 
holes, through which the legs of the crowfoot is rove ; a 
score is cut round it to admit of a strap. This is used for 
the ridge of an awning. 





Ninepin Block. Monkey Block. 

STRAPPING OF BLOCKS. 

The whole length of all the different sizes of block- 
strapping is got upon the stretch, and hove out taut 
for worming and serving ; it is then wormed and 
served, and the required number cut into lengths to 
suit the different blocks. A common strap is fitted in 
the following manner : — First cut the rope once-and 
-a-^half the round of the block, then get it on a stretch ; 
worm, })arcel, and serve as near the end as possible, 
not to interfere with splicing; then splice tne ends 
together with a short-splice, and finish serving snug 

up to the splice. Stretch it and cut the ends o% or serve over 

the ends. 
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the eyea, round tiie mast, jaj^, &c., as the topsail clue-liues, due- 
gameta, &a. Girt-line hlocka are strapped with a lashine eye or 
tail, and the girtline rove. Blocks, strapped with double tails, 
are fixed in tue Btrap, similar to blocks with e7e-straps ; aud 
those with a ^ngle tail, called— 



A TAIIt'BLOCE. 

An eyo-splice is made in the strap ronnd the 
block; the ends are stuck hut once, then scraped 
down, and served over with spuuyara ; a stout 
whipping is clapped on about six inches iroia the 
splice. Then open the strands out, and marl them 
cuiwn selvagee laahion, tapering the yams a little 
towards the end of the t^ ; or, the ends may be 
twisted into foxes, and platted together like a galket. 
Blocks used for jiggers have a double tail made in 
the same manner. 




88 



TEEATISE ON MASTING AND DIGGING. 



A PURCHASE-BLOCK. 

This block is double strapped, having two scores 
in the shell for that purpose ; the strap is wormed, 
parcelled, and served, or only wormed and parcelled, 
and spliced together. It is then doubled so as to 
bring the splice at the bottom of the block. The 
seizing is put on the same way as any other ; the 
only difference is that it is crossed both ways through 
the double parts of the strap. These block-straps 
are so large and stiff, that it requires a purchase to 
set them securely in the scores of the block, and 
bring them into their proper place. 



A TOP-BLOCK. 

This is a single iron-bound hook-block ; it 
hooks to an eye-bolt in the cap. The top pen- 
dants are rove through the top-blocks when 
swaying up or lowering down the topmasts. 






A C-AflVBLOCK. 

The cat-block is a two or three-fold block, iron- 
bound, with a large iron hook attached to it, and is 
employed to draw the anchor up to the cat-head. 
On the forward side of the shell of this block are 
two small eye-bolts, for the purpose of fitting a 
small rope, called the back-rope bridle, used in 
hooking the cat. 



A SNATCH-BLOCK. 

A snatch block is a single block, iron-bound with 
a swivel hook. An iron clasp is fitted on the iron 
band or strap, with a hinge to go over the opening 
or snatch, and toggles on the opposite side. The 
bight of a rope or a hawser is placed in this block 
when warping the ship, &c., instead of reeving the 
end through, which, in some circumstances, would be 
very inconvenient. Blocks of this description, and 
of a large size, are generally termed " viol, or rouse- 
about blocks." 

THE SPRING-BLOCK. 

The spring-block is an invention of Hopkinson, of Philadelphia^ 

calculated to assist a vessel in sailing, and particularly intended 

bjr him to be applied to the sheets and the dead-eyes ; it is 

naaed of a common block or dead-eye, att^iOii^^ \^ ^ ^^Sx«.\. 
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spring of well-tempered steel, within the cavity of which is a 
chain of suitable strength, called a check-chain ; when the spring 
is not in action, this chain is slack; but when the spring is 
extended by the force of the wind as far as it may be without 
injury, the check-chain begins to bear, and prevents its farther 
extension. 

A SINGLE WHIP. 

A single whip is the smallest and most simple 
purchase in use. It is made by reeving a rope through 
a single block, as the annexed sketch. It is used to 
hoist up light bodies out of the hold, such as empty 
casks, &c. 

WHIP AND RUNNER. 

A rope rove through a single block is called a whip 
as above ; and if the fall of this whip be spliced round 
the block of another whip, it becomes whip on whip, or 
whip and runner. Thus two single blocks will anbrd 
the same purchase as a tackle having a double and a 
sinde block, and with much less friction. To topsail 
and topgallant yards that hoist with a single tie, tnere 
is sufficient length of the hoist to apply the purchase as 
halliards, which will overhaul with great facility. 



A GUN-TACKLE PURCHASE. 



This purchase is made by reeving a rope through a 
single block, then through another single block, and 
make the end fast to the one it was first rove through, 
or splice it into the bottom of the block for neatness. 



A LUFP-TACKLB PURCHASE. 



Luff-tackles are composed of double and single blocks, 
strapped with a hook and thimble; the rope is rove 
through one of the sheave holes of the douole block, 
then through the single one, through the double one 
again, and the end made fast to the single one, with a 
becket bend, to a becket in the bottom oi^<^\:>Vy^. 
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A TOP BURTOK TACKLE. 



This is rove in tlie same manner as a luff-tackle 
purchase ; the only difference is that the upper block of 
the burton is a fiddle block, while that of the luff is a 
double one. 




A RUNNER AND TACKLE. 

A runner tackle is the same purchase as a luff-tackle 
applied to a runner. A runner is a thick rope rave 
through a single block, and has usually a hook attached 
to one of its ends, and one of the tackle blocks to the 
other : in applying it, the hook of the runner, as well 
as the lower block of the tackle, is fixed to the object 
intended to be removed. 




A LONG TACKLE. 



A long tackle is composed of two blocks ; a long 
tackle block is double, but it resembles two single 
blocks joined together at their ends. 



A Two-fold Purchase consists of two double blocks ; the fall is 
first rove through one sheave of the upper block ; then through 
one of the lower ones ; through the upper cme again, then 
through the lower one, and make the end fast to the upper 
block. 

A Three-fold Purchase is rove in this way : the blocks having 
one more sheave, commence to reeve the fall in the middle 
sheave first, instead of one of the side ones, which brings a cross 
in the fall. The reason of its being rove in this manner is that 
the heaviest strain comes first on the fall part, and if it was rove 
in the side sheaves it would have a tendency to cant the block in 
ilie strap, split the shell of the block, and cut the fall ; but when 
it Is in the middle sheave it draws aU down »c\vxaift ^Vka. 
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CHAPTEE X. 



Drawing Plans for Cutting Rigging. — Drawing a Rigging Plan for Sbrouds. — 
Cutting out Standing Rigging. — Backstays (Breast and Standing). — Fore- 
and-A^ Stays. — Cutting Lower Mast-head Pendants. — Puttock Shrouds. 
— Bobstays. — Bowsprit Shrouds. — Jib and Flying-jib Guys. — Tuming-in 
Dead Eyes. — Cutter, stay-fashion. 

DRAWING PLANS FOR CUTTING RIGGING. 

The most proper way to ascertain the lengths of all standing 
and running rigging, is to make a drafts or rigging plan of the 
vessel you are employed upon, drawing it to a scale of reduced 
proportion to the real dimensions, as the 8th or 4th of an inch to 
the foot, as may be convenient for the drawing. 

To draw the plan of rigging for a new ship, it is necessary to 
have the dimensions of the hull, as : — 

The distance between the foreside of the stem to the centre of 
the foremast. 

The distance between the centre of the foremast to the centre 
of the mainmast. 

The distance between the centre of the mainmast to the centre 
of the mizenmast. 

The distance between the centre of the mizenmast to the out- 
side of the taf&ail. 
The housing of the foremast. 
„ „ mainmast. 

„ „ mizenmast. 

The step of the foremast above a straight line from the step of 
the mainmast. 
The step of the mizenmast ditto ditto. 

The number of inches the foremast rakes to the foot. 
„ „ mainmast „ 

„ „ mizenmast „ 



M » 



bowsprit rises to the foot. 
The height of the rail or gunw J[e. 

„ „ topgalluit forecastle. 

„ „ poop. 

„ „ cathead or bumkins. 

Also, the dimensions of masts, yarda, ^^^^^ ^^* 



TUBATISB ON lUSXIMG AND BIGOIKO. 




PRBPARATOEY MOQING OF SHIPS- 



DBAWINO A BIQQIHO PUH FOB 

Lower Shroudt. — 
For the lenKth of 
the shrouds of lower 
ngginE, draw the 
br^th of the ship 
from outside of the 
chuiBela to outside 
ofthechaimela,froiu 
the eaine scale as the 
sheer or broadside 
plan is drawn ; set 
up the height of the 
masts above the deck 
to the hounds, and 
diameters of them. 
Draw the rigging as 
the adj oining slcetclL ; 
then will the dis- 
tance from the lar- 
board Bide of the 
mast-head to the 
foremost dead-eje 
m the starboard 
channels, be the 
length of the firit 
pair of shroudiB, 
making due allow- 
ance for the size of 
the dead-eyea and 
for stretching in 
setting up. 

As the shrouds 
spread to channels, 
which are placed 
aft of each mast, 
as shown in the 
pJdie, their respective ■ 
lengths are ascer- 
tained by applying 
the length of the 
shrouds of the fore- 
most ones on this 
dra/l, which is a 
guide for each 
shroud of the carty- 
aft. Measure them 
in the same manner as those in the annexed sketch ; ^ 
allowing for each pur of shrouds to lap ovec t.b.« ^ko^^vkc ^ 
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rope at the eye on the mast-head. The length of the shrouds 
must vary inversely as to the rake of the mast. The greater 
the rake, the shorter the aftermost shrouds. 

Topmast and TopgaUant Rigging, — ^The lengths are found in 
the same way. 

In measuring the length of the shrouds, some prefer the 
distance from the opposite side of the mast-head to the partnarSy 
added to half the breadth of the deck, from the mast to the side. 

CUTTINQ-OUT STANDING RIGGING. 

Lower Rigging. — ^When the rigging plan is completed and the 
length measured, get the shroud warp on a stretch, or rather 
one end of it, long enough for one pair of shrouds ; mark 
off the distance for the reqidred service ; and, when completed, 
being wormed, parcelled, and served, on a taut stretch for a 
few days (the longer time the better), measure the length with 
a tape-line, of first pair of shrouds, No. 1, starboard ; when 
measured and chalked the required len^h, slacken down the 
stretch, and cut at the chalk-mark ; middle the shroud at the 
centre of the service, and lay it on the rigging-lofl floor for 
turning in the dead-eyes, &c. Continue fitting, and cutting, 
from uie draft, in this way until is cut the nunu)er of shrou& 
required for the gang, allowing each pair of shi'ouds to lap 
over the diameter of the rope at the eye, as they are laid on 
the loftrfloor; alteniately making due allowance at the ends, 
before cutting, for the carry-aft, or the jump of a port, it 
required. But the exact length of each is easily got from the 
rigging plan. 

In worming, start before the shrouds are hove out to lengthen, 
because the worming increases in tension with the rope, and 
thereby draws smooth and even into the contline. In parcelling, 
begin at each end where the service is to leave o% and parcel 
upwards to the middle of the eye, where commence serving 
downwards on each leg. The eye-seizings are round ones, and 
when put on, the whole eye is neatly covered with parcelling. 
A half-sister block is sometimes put on between the two 
forward shrouds, for the lower boom topping lift. 

Top-mast and Topgallant Rigging is cut in the same manner. 
In fitting the top-mast rigging, always seize in a sister-block 
between the two forward shrouds, for the top-sail lift and reef- 
tackle. The swifters are generally served the whole length. 

The eyes of the topgallant rigging are made to fit exactly 
around the cylinder ; if there is an odd top-mast shroud, or 
topgallant-shroud, on each side, they are either fitted with a 
horse-shoe eye^ or go tog^ofclMT with a cut splice. 

BACKSTAYS. 

Mr^asi and JSCanding, are stays which. bu^^otV, \\l^ V.Qiv-Taasi^, 
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topgallant, and royal-masts from aft ; they reach from the 
heads of their respective masts to the channels on each side of 
the ship, and assist the shrouds when strained by u press of sail, 
as shown in the plate, p. 92. 

These may be cut by the same rule ; the eyes of the breast 
backstays are fitted in different ways. They are sometimes 
spanned together, making a square, the size of the mast-head ; 
sometimes they have an eye like the shrouds, made to fit close ; 
and others have a small eye seized in the bight, and lashed 
round the mast-head. The eyes of the standing backstays are 
fitted like those of the shrouds. 

rORB AND AFT-STATS. 

These being marked on the rigging plan (see plate, p. 92), 
measure from the after parts of the mast-head to where the 
stays set up, and to this distance add the length of the mast- 
head, for collars. 

Collars for stays are the length of their respective mast« 
heads. The mousings are raised once and a half the size of the 
stays, and at a distance equal to twice the length of the mast- 
head from the mousing. A Flemish eye is worked on the 
end, and the stay rove through it ; or they may be fitted with 
lashing eyes, in which case each leg is the length of the mast- 
head ; the service is continued the length of the eye below the 
mousing, the collars parcelled or leathered, and the hearts turned 
in with the lay of the rope. Stays are wormed, parcelled, 
served, and leathered in the wake of all nipps, such as the 
bees, bullock-blocks, and sheave-holes. 

* 

CXJTTINa LOWER MAST-HEAT) PENDANTS. 

The forward pair should be twice the length of the mast- 
head,— the after pair twice and a half; thimbles are spliced in 
the ends, and they are wormed or spanned together, so as to 
form a span to fit the mast-head. 

PUTTOCK SHROUDS. 

The distance from the extremity of the top to the puttock- 
hoop, or chain-necklace, will give the length of the puttock- 
shrouds, which must have a hook and thimble in their upper 
ends, and a thimble in their lower ends. The puttock shrouds 
are hooked to their respective plates in the tops, with the points 
of the hooks in. See sketch, p. 13. 

BOBSTAYS. 

The bobstays of all mercliaiit -veaa^Aa ^^ Os^Kca^^ -^s^^ ^s^ 
£tted with shackles to the cut^wat^x, m^«\i \xo\i. ^^'^ v^ ^ 
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flush with the wood, a bolt going through both plates; the 
other ends are set tight by screws to the hoops on the bowsprit. 
See p. 20. 

BOWSPRIT SHROUDS. 

These are of chain, and the length may be found by making 
an athwartship [plan of the rigging of the bowsprit. A deacU 
eye or heart is attached to the end which sets up to the collar 
or hoop on the bowsprit, and a hook at the other, to hook to 
the eye-bolts in the bows. 

JIB AND FLTINGhJIB GUYS. 

Take the distance from the boom-end to the spritsail-yard- 
arm, and from thence to the bows, if an athwartship draft be 
made ; or make an allowanae for reeving through the spritsail- 
yard. They are generally fitted with a cuckold*s-neck over the 
boom end, and set up with dead-eyes to the bows. 

When no spritsail-yard is carried, the jibboom is secured 
by guys to the outriggers commonly called whiskers, which are 
placed just inside the bowsprit caps ; but sometimes extend out 
from the fore part of the cat-heads, and in this case made of 
iron, with sheaves at the extremity, through which the jib- 
guys lead, and are set up inboard. 

The martingales must be cut, and fitted to the manner in 
which they are rove. 

TURNING-IN DEAD-EYES. 

Take the leii^h of the shroud from the draft, if the masts 
are not stepped, and place the dead-eye to that length, as 
directed in p. 93. Turn the dead-eye in as near the end as 
possible, so that all parts of the shroud may be equally stretched, 
observing to keep the lay in the rope, as it prevents the wet 
getting in. The score of the dead-eye being well tarred, is thus 
turned in, — the end of the shroud is taken underneath round 
the dead-eye, inside standing, or mast-head part ; a bolt is put 
in a hole of the dead-eye. The dead-eye machine (a pair of 
screws) is fixed on, and the shroud is hove in quite snug round 
the dead-eye. 

When tne shroud is hove well round, pass a good throat- 
seizing; when secured, bring the end taut up; then pass a 
round, or quarter seizing, and a smaller one on the end. 

There is one thing of importance, and should be observed 

in turning rigging-in on shore — ^to keep the lay in the rope, and 

when sent out of the loft, to be placed on the mast-head, keep 

the ends inside, the shrouds being marked with a knot or a 

p/ece of spunyam, according to the number. The ends will lay 

«/2J on one aide, and forward on the ot^ier. 
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CXJTTER STAT FASHION. 



Turning in dead-eyes, termed Cutter-stay fashion, — ^The dead- 
eye being placed to the mark, the end is paased round it as 
before, but instead of being secured with a throat-seizing, the 
end is passed round the standing-part, and seized to the part 
round the dead-eye with a round-seizing, and another on the 
end round the dead-eye. 



CHAPTEE XI. 



Rigging Sheers. — To take in the Mizen-mast. — To take in the Main and Fore* 
mast. — To take in the Bowsprit — Gammoning the Bowsprit. — Rigging 
the Fore, Main, and Mizen-masts. — Lower Tackle — Pendants, Shrouds, 
Swifters, Stays, the setting up of the Lower Rigging. — Rigging the Bow- 
sprit — Bobstays, Bowsprit Shrouds, Blocks for the Fore- bowline. Blocks 
for the Foretop-bowline, Horses or Ridge-ropes, the Goblines or Back- 
ropes. — Getting the Tops over. — Rigging the Top-mast — Getting the Cap 
into the Top, the Top Tackle Falls and Blocks, getting Top-mast Gross- 
trees over, Ginn-blocks, placing Top-mast Rigging, to seize-in the Sister 
Blocks, the Top-mast Cap, the Standing After Back-stays, the Fore Top- 
mast-stays, Main Topmast-stay, Main Topmast Spring-stay, Mizen Top- 
mast-stay. 

RIQOINa SHEERS. 

Evert facility is afforded at Her Majesty's dock-yards for 
lifting the lower masts and the heavier parts of rigmn^ on 
board, by large " Sheers ;*' a detailed description of widi is 
eLven in p. 84, "Kudimentary Cgnstruction of Cranes," by 
Joseph Glynn, Esq , F.K.S. As merchant ships have not recourse 
to these, and it is only a few places else have got them, as in 
the East India Docks, liondon ; the new docks at Sunderland, 
&c. ; it becomes necessary to get such spars as can be procured, 
and erect a pair of sheers on board for that purpose. 

In doing this proceed as follows : — ^Take in a sufficiency 
of ballast, or coals, to steady the ship, if tender, and shore the 
decks from the skin up, particularly abreast of the partners. 
Sling " skids" up and down the sides, for the purpose of 
keeping the sheer legs clear of the channels ; reeve the *' par- 
bucKles,'* (see p. 20, ** Construction of Cranes,") and bring the 
sheer legs alongside with their small ends aft ; parbuckle them 
on board, and their heads or after eud^ Te«XI\xm, «vfiast <3Vi.*siafe 
taffraU, the break of the poop, or b^ s^wc ^\aRe^^ Vsi. Hiofe Tasi* 
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conyenient spot, the more elevated the better. Square the heels 
exactly one with the other, so that when they come to be 
raised the legs may be found of equal height. 

As near the after ends of the spars as may be considered 
necessary, when crossed, put on the head-lashing of new, well- 
stretched rope (figure of 8 fashion), similar to a racking-seizing, 
and cross with the ends. Open out the heels, canrin^ one over 
to each gangway, and placing it on a solid piece or o&. or shoe, 
previously prepared for the purpose. Clap stout tackles on the 
heels, two on each, one leadmg forward, tne other aft ; set taut 
the after ones, and belay them. Laish a three or four-fold 
block, as the upper one of the main purchase, over the main- 
lashing (so that it will hang plumb under the cross), with canvas 
underneath to prevent chafing; and in such a manner that 
one-half the turns of the lashmg may go over each horn of 
the sheers, and divide the strain equally ; also sufficiently long 
to secure the free action of the block. liash the small purchase- 
block on the after horn of the sheers, sufficiently high for the 
fedls to play clear of each other, and a girtlihe-block above alL 

Middle a couple of hawsers, and clove-hitch them over the 
sheer-heads — ^having two ends leading forward, and two abafb, 
led through vial blocks, and stou^lufEs clapped on them. These 
should be sufficiently strong to secure the sheers while lifbing 
the masts. The lower purchase block is lashed forward, round 
the knight-heads (perhaps round the cut-water), and the Ml 
being rove, the sheers are raised by heaving upon it, and 

Ereventing the heels from slippmg forward, by means of the 
eel-tackles previously mentioned. 

Sometimes a small pair of sheers are erected for the purpose 
of raising the heads of the large ones. 

When the sheers are up, the heels confined to their " shoes," 
they can then be transported alon^ the deck by means of the 
heel-tackles and guys to the situation required, taking care to 
make them rest upon a beam, and to have the deck properly 
shored up below. 
Finally, give the sheers the necessary rake by means of the 
ys, and set taut all the guys and heel-tackles, &c. ; this being 
one, the sheers may be considered ready. 



TO TAKE IN THE MIZEN-MAST. 



do; 



The mizen-mast being alongside, with the head aft, and the 
garland* lashed on to the forward part of the mast at the 
distance from the tenon to just above the spar-deck partners ; 

* Garlands are made of new rope, well stretched (selvagee fashion) ; they 
are laid on the forward part of the mast, a stout lashing put on over all, and 
crossed between the garland and the mast ; a gpod do^ng also, if necessary^ 
poMod downwards 
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lub a pair of girtline-btoclcB on the maat-head, and reeve the 
girtlineB ; bead the eheer-head nrtline to the mast below the 
bibbB, to "cant" it. Orerhaul ue main puichaaa down abaft, 
throat the strap thronxh the eyea of the garland, toggle it, and 
secure the toggle hj a kick UahinK. Take tbe fall to t£a capitan 
and " heave round ;" when the heel riaea near the rail, hook 
onabeel-tackle to ease it inboard. Get the maat fiiir for lowering 
b; means of tlie girtlines, wipe the tenoa drr, and white lead, 
or tar both it and the atap, "lower awaj," and atep the masC. 




Soma distance mar be saved, by oung no garlands and having 
thepurcbaae-blocks lashed to the maat. 
Ttaa mast being stepped, and wedged temporarily, "come 



rcbaae-blocks lashed to the n 

n the main-mast* 



H AKS FOBB-UAST. 



Proceed in the same manner aa m gettuift '"ai- "Soft icaasK"^ 
it ia better not to use garlaztda, -n^ien. ttie (iift«\'M& ***"' 
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-short, as lashing the purchase-blocks to the mast shortens the 
distance. If the ship has a topgallant-forecastle, it would be 
well to st«p the mast forward of the sheer legs, for the brake 
of the forecastle comes abreast of the partners ; and, in a case 
of this kind, it would be well to take in the foremast first. 



TO TAKE IN THE BOWSPRIT. 

Transport the sheers as fitr forward as possible, or as the 
bows will permit ; send a man to the sheer-head, bend on the 
girtlines to the small purchase-block to light it up, unlash it, 
and lash it again to the forward fork or horns oi the sheers, 
pass a strap round the fore-mast head, to which hook a large 
tackle, carry it well aft ; and haul it taut, for the purpose of 
staying the mast. Lash a couple of large single blocks to the 
foremost head, middle, and hawser, and clove-hitch it over the 
sheer-head ; reeve the ends through the blocks at the mast-head, 
down on deck, carry them well aft, and take a turn. Hook 
the after-heel tackles forward, and take the after-guys aft ; pass 
a bulwark lashing round each heel, rake the sheers over the 
bows sufficiently for the main purchase to hang directly over 
the gammoning-scuttle, and make all fast. 

The bowsprit being brought under the bows, with the head 
forward, and the garlands lashed on, the main one a little 
more than one-third from the heel, the smaller one between the 
cap and bees, having guys leading from the bowsprit to the cat- 
heads, and a couple of straps round the heel for hooking the 
bedding tackles ; overhaul down the purchases and toggle them ; 
"sway away," attending it by the guys, until nearly perpen- 
dicular ; hook on the bedding tackles, which are taken from the 
bitts on the main-deck, and Ted up through the partners ; wipe 
the tenon dry, and white-lead, or tar both it and the mortice ; 
" lower away," bouse upon the bedding-tackles, and bring it into 
its place ; come up purchases, guys, unmsh garlands, and proceed 
to dismantle the sheers. 

If the ship has a topgallant-forecastle, the bowsprit cannot 
be taken in with the sheers without the assistance of a derrick, 
on account of the brake of the forecastle, it not being prudent to 
step sheers on the top of it. 

When the ship is masted, and alongside the yard, commence 
getting on board tops, caps, cross-trees, top-masts, and topgallant- 
masts ; also have ready tackles and luffs for setting up the rigging 
and staying the masts, top-blocks, with lashings for top-ropes, 
and all the rigging at hana and in order.* 

* See " The Kedge Anchor ; or, Young Sailor's Assistant," by William 
Srttdjr, of the U. S. Navy; in reference to which, I have much pleasure in 
sclcnowledging the use I iia7e here made of BevenA.fiLt\.\cleft\n.his most unique 
land useful book. 
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When extreme expedition is not wanted, the following is the 
usual progressive method of rigging ships : 



GAMMONIl^a THS BOWSPRIT. 

It is necessary that a stage should be rigced under the bow- 
sprit for this purpose, and slung from the bowsprit end. The 
gammoning is of new, well-stretched rope ; chains generally in 
the merchant sefvice. One end is passed over the bowsprit, and 
through a hole cut in the knee of the head, alternately. The 
first end, if rope, is whipped and passed through the hole, and 
over the bowsprit, with a round turn, then clinched round the 
bowsprit close against the cleats or stop ; the other end passes 
through the forepart of the hole, again round the bowspnt, but 
before the clinch on the bowsprit and afb in the hole. All 
the succeeding turns go in the same way. A selvagee, or 
lashing, is put round the cutwater, to which a block is nooked 
abreast of the hawse-hole, through which a pendant is led 
through the block, with an eye in its outer end, to which a 
bight of the gammoning is toggled every turn, while to the 
other end is hooked a long tackle, and the fall led to the 
capstan. When all the turns are passed and hove taut, they 
are frapped together by as many cross-turns as are passed on 
the bowsprit, each turn hove tight. The end is then whipped 
and seized in one of the turns. Iron gammoning is put on in a 
similar way. 



RIQGIKG THE FORE, MAIN, AND MIZEN-MASTa 

Before the trestle-trees are sent up, white-lead the mast-head 
in the wake of them ; overhaul down the girtlines and bend 
on the trestle-trees, with the after chock out; "sway away;*' 
when above the bibbs slip the stops so as to let them come down 
gradually into their places ; then the after chock is sent up, let 
m and bolted. Tar the mast-head in the way of the rigging ; 
overhaul again the girtlines for the bolsters, which are covered 
with well-tarred canvas ; swav them aloft and stop them. The 
girtline-blocks are now lashea to the after part of the trestle^ 
trees. 

The girtlines that reeve through them lead down upon the 
deck, for hoisting the rigging in the following manner : — 

Lower Tackle Pendants, — These are sent aloft and placed ; 
they have got a long and short leg, fitted together with a span, 
or square, the size of the mast-head. As soon as the mast-head 

Eendants are placed they ought to be lashed abaft, the tackles 
ooked, and the mast stayed by them. 

Shrovds are hoisted over the mast-head. Thus, — OverhawL 
down the girtlines, bend the msust-bi^^ oiift qtcl'Oca ^Sox^Ni.^-^'^*^^ 
a timber-hitch, or toggle, four or ^n^ i^%Xi \i^^"^ "^ 
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and stop it to the centre of the eye ; take the girtHne from the 
after tresUe-tree, and bend it half way down the shroud ; then 
''sway away" on the lower girtlines, and lift the weight of 
the shroud. When high enough, the stop in the eye is cut, 
and it will fall over the mast-head ; the persons employed to 

Slace the ringing laying it fidr on the bolsters, beating it well 
own, and obsei^ing to nave the eye-seizing come as near the 
centre of the mast-head as possible. In this manner, hoist 
foremost pair of shrouds, starboard-side, the nest pair forward 
on Uie port side ; and so on, alternately, until all the shrouds 
are over. 

8wifter8 are swayed over the mast-head, next above the 
shrouds (the after swifter goes over first in small vessels), 
and are nxed on the starboiud and port sides of the mast, m 
staying the mast these swifters should be set taut, the mast 
being previously wedged, and the stays set steadily up. 

The Stay is next sent up, and last of all the Preventer or 
Spring-stay* 

The Setting-iip of the Lower Riggina, — ^Reeve the end of the 
lanyard, if prepared, through the hole of the upper dead-eye 
nearest to tne end, and stopped with a wall-knot, to prevent its 
slipping ; the other end is passed through the hole of the lower 
dead-eye, and returning upwards, is rove through the middle 
hole in the upper dead-eye, and next through the middle hole 
of the lower aead-eye, and lastly, through the foremost hole 
in both dead-eyes. Clap a selvagee-strap on the shroud well up, 
to this hook the single block of a luff-tackle ; the double-block, 
to a blackwall-hitch in the lanyard ; the Ml is then made fast 
to the hook of the main tackle with another cat's-paw or black- 
wall ; reeve the tackle fall through the leading block, and pull 
up, the lanyard being well greased, to make the whole slide 
with ease through the holes in the dead-eyes. When the 
rigging is set up for a full due, (which is when the masts 
are stayed forward and the stays all set up,) the lanyard is 
first nipped, or stopped, and the end passed between the throat- 
seizing and the dead-eye with a hitcn, then brought round all 
the parts in turns to expend the lanyard, and the end is well 
stopped to its own part with spunyam. The ends of the shrouds 
are then cut square and capped, and the mats laced on. 



RIGGINO THE BOWSPRIT. 

Bohstays. — Chain is generally used in the merchant service, 
and fitted to shackle to the cutwater, with iron plates let in 
flush with the wood, a bolt going through both plates, which 
is very snug and strong. A heart, or iron-bound dead-eye, is 
attach^A to the outer-end, and a lanyard then passes through 
and connects with the heart, or iron-bound. de«ud.-«y^, in the 
Anm collar under the bowsprit, and seta up tauV ^VXi \o&- 
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taekle upon lu£ and leads in upon the forecastle. Ships have 
two or three bobstays, according to their size. Their uses are 
to bind down and Ke&p steady the bowsprit, and counteract 
the force of the stays of the foremast, which draw it upwards. 

JB(yw9prit shrovds are single pieces of chain hooked to an eye- 
bolt on each side of the dow ; the foremost end has a heart 
or iron bound dead-eye linked on ; the shrouds are then set 
taut as the bobstavs. 

Blocks for the jore^wlinea are spliced, one on each side of 
the forestay. 

ElocJca for the fore-iop-lxywlines are seized, one on each side, to 
an eye-bolt in the bowsprit-cap. 

Horses^ or Ridge-ropes. — The outer ends are spliced round a 
thimble in an eye-bolt on each side of the upper part of the 
bowsprit cap. The inner ends have a thimble seized in that 
sets up with a lanyard to an eye-bolt in the knight-heads or 
stanchions for the purpose. 

The goblines or hack-roj^^ whether rope or chain, are fitted 
to the end of the dolphin-striker, and set up to the bows, 
one on each side. 



GBTTINQ THE TOPS OVBR. 

• 

The ^irtlines are overhauled for the cross-trees, are then 
hoisted into their places, and bolted in the trestle-trees, which 
are screw-nutted or fore-locked underneath. The top is hoisted 
on board by the girtlines, and placed up against the aft-side 
of the mast, except the mizen, which is placed on the fore-side. 
The girtlines beins on each side of the mast-head are then over- 
hauled ; one end is passed from underneath, and up through 
the hole for puttock-plates ; hitch it to the standing part, and 
stop it with spunyam through the hole made for the slings in 
the fore-part, except the mizen-top, which is stopped at the 
aft-part. A girtline is taken from the mizen-mast head, and 
bent to the foremost part of the maintop ; bend on a tripping- 
line to the pigeon-hole leading from the foremost-head. The top 
is then hoisted by its sirtlines over the mastrhead ; when suffi- 
ciently high to allow Sie foremost edge of the lubber's-hole to 
dear the mast-head, cut the stops and cant it over by the 
trippinff-line, and the to{) will hang in the girtlines, when it 
can oe lowered, placed in its berth, and bolted. 

The dead-eyes for the topmast-rigging can now be hauled 
up, and put in their places m the top-nms, and also ship the 
top-rail, and puttock shrouds in their respective places. 

The top-blocks are large single blocks having iron straps, which 
are formed, after being put round the blocK, into a large hook • 

isee sketch, p. 88). Overhaul down the ^itlines through the 
ubber's-hole ; then bend one part tYixoxsi^ >j)iifc ^^'a:^'^^^^ ^ 
the block, and stop it to the back i^wrt, oi \Scl^ V^Os.. '^:>£ife\^^~ 
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is then hoisted up, and l&sh it to the mast-head around the 
hook, with a lasmng long enough to allow the block to hang 
half-mast-head high. Through this block reeve a hawser, and 
send the foremost end down through the square hole in the fore- 
most part of the trestle-trees, the after end through the lubber's- 
hole, through a leading block on deck, and round the capstan. 



IlIGGING THE TOPMAST. 

The hawser being already rove, reeve the foremost end through 
the sheave-hole in the heel of the topmast, when it is racked to 
the topmast in two or three places, between the heel and the 
hounds ; it is then well stopped with a good lashing, and enough 
of the end to spare to make fast round the mast-head. The 
other end is taken to the capstan, through a leading block on 
the deck, and the mast hove up. When the topmast is hove 
high enough to enter the trestle-trees, the end of the hawser 
is clinched round the mast-head and the rackings are cut, the 
men in the top being ready to overhaul the girtlines down before 
all, and get the cap into the top. 



GETTING THE CAP INTO THE TOP. 

Beeve the foremost end of the girtline through the round- 
hole in the cap, and take two hal^hitches ; stop the girtlines 
along to the after part of the square-hole. Sway up the cap 
until it is high enough to clear ihe forepart of the top ; lower, 
and place the round-hole over ihe square-hole in the trestle- 
trees, keeping the bolts in the cap under. The topmast is then 
hove well through, the men in the top being ready to place 
the cap over the head, and lashing it in a secure manner ; a 
capstan bar is thrust in the fid-hole with a hauling-line on the 
end ; it is then hove high enough for the cap to enter over the 
lower mast-head ; haul on the line from the bar in the heel of 
the topmast, and it will slue the mast and bring the square hole 
of the cap over the lower mast-head ; it is then lowered a 
little, and the cap placed, the lashing taken off, then beaten down 
into its place. 

The cap being fixed securely over the lower mast-head, the 
topmast is hung by the up and down tackles, to unreeve the 
hawser. The top blocks are unlashed, then hooked to their 
proper bolts on each side of the cap, the top-tackle-pendant is 
then rove through one block, through the trestle-trees, through 
the sheave in the top-mast, up through the trestle-trees again, 
and reeve the end through the foremost bolt in the cap of the 
opposite side of the block (before reeving it through, parcel 
y^ well) ; take two half hitches on its own, or standing part, 
"id secure the end with a round aeizmg. 1o >i\i^ \a^ct ^ad 
the top-tackle pendant is hooked (tihxoxx^ V^i^ >i)DL\TE^<^ \Jfckft 
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block of the top-tackle, connected, by its fall, to a block booked 
to an eye-bolt in the deck, and brought to the capstan. 

The top4ackU fcdU and blocks. — The upper block is double, 
strapped, which is made into a hook ; the lower is also double, 
and should be iron-strapped, having a swivel ; a single one is 
hooked near the double as a leading-block ; the fall is rove ; 
the standing part hitched, or clinched, over the block; they 
are sometimes spliced in, and some have beckets. 

To hook the aouble block, clap a single tail-block well up on 
the pendant reeve a whip through it, hitch one end of the 
whip throngn one of the sheaves of the double block, hoist it 
up, and hodc it to the pendant. 



OETTINa TOPMAST CROSS-TREES OVER. 

The topmast cross-trees are swayed up in the following 
manner I—Overhaul a girtline through the round-hole in the 
cap, and the after girtline outside the top. Hitch the foremost 
gii'tline, after it is through the round-hole in the cap, well out 
on the starboard foremost horns underneath, and secure the 
end with a seizing of spunyam ; the after one bend on in the 
same way, to the afler-starboard horn ; then stop both girtlines 
, well with spunyam, close to the trestle-trees, and, also, with two 
stops on the larboard horns. " Sway away," having a cuy from 
the deck to clear it of the top, as it goes aloft. When the upper 
or larboard horns are well clear of tne cap, take two rope's ends 
from the larboard side of the top, and bend them to the larboard 
horns, and man them in the top. These are called ^* steadying 
lines," and are used to prevent the cross-trees falling back, if a 
stop is cut too soon, and to assist in getting the cross-trees on 
the cap, and over the mast-head. The cross-trees are swayed 
higher ; and cutting away the stops, and hauling on the 
steadying lines, the cross-trees will then fall across the cap ; 

Elace the after hole between the trestle-trees, over the round- 
ole in the cap— cast off the girtlines and steadying lines — 
white-lead the mast-head in the wake of the cross-trees, and 
sway the topmast through ; beat the cross-trees well down on 
the mast-head. The topmast is tlien swayed a few feet higher, 
for rigging. 

The topmasts are sometimes fidded before rigging, to avoid 
the greater strain upon the top-tackles. 



PLACING TOPMAST RIOGINO. 

The following sketch exhibits the rigging thus far advanced, 
and the topmasts struck for placing the topmast rigging, thus : — 

Tar the mast-head in the wake of the rigging and clothe the 
holsters as the lower ones ; then place \);i^ «^«:£l Vyc omtvi^^w*. 
Some prefer chain spans to eihacVAQ \^\i& V£Q>\A^>xcA ^^^^ 
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The most ap^ved method ie an iron plate vitb a hook on 
each end, which lays across the trestle-treea. Next pnt over 
the mart-head pendants ; then folloir the strape, vith thimtJe 
in for Btanding part of the tjes. The throudi are swaTed imd 




placed over the topmaat-head ; the first pair on the Htarboard 
side forward, then the larboard, and so on with the other pairs. 
Backitayt are boiated and placed the same aa the ehrouda ; ata^ 
are awajed up and lashed abaft the topmaat-head ; the lower 
ettda reeve tbniagh the bees on the bowsprit, and set up to eye- 

baltg ia the bows with lanTards. 
^ *^iar-in the Simer £lockt.—(^% Bketet, -p. %r.,V-T\ie3 «,w 

tna-in the length of the liang^g-block from fti« ft^*^vtai%,^» 
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prevent any risk of the reef-tackle and lift being jammed between 
the hanging blocks and the rigging,-— one seizin&r is passed round 
the shrou£, above the block, another below the block ; and a 
small seizing put on each score round the block and shrouds. 
The topsail-Ufb leads through the lower sheave, and reef-tackle 
througn the upper one. 

The topmast cap is next swayed up by the ffirtlines, which are 
to be lasned well up to the topmast-head for tne purpose. Over- 
haul down before all the foremost ends, and secure them to the 
foremost bolts in the cap ; stop them to the centre ones, and also 
to tlie square-hole in the after part; then sway the cap up; 
when near up, cut the after stops, sway it upon the topmast- 
head, and the man aloft places it on, then beats it down nrmly. 
The girtlines are unlashea and got down, and the topmast hove 
up and fidded. 

When the rigging is thus far completed, it is set up in the 
following manner : — 

The puttock-shrouds are set up to the hoop round the mast 
(see sketch, p. 13), the masts stayed by the burton ; the lanyards 
are rove through the dead-eye in the shrouds, and the dead-eve 
in the puttock-plate, as the lower rigging, and set up with the 
top burton-tackles and runners in lar^e shijps. 

The standing after-backstai/s^ when m pairs, are fitted with an 
eve the same as topmast rigging ; they are now fitted the same 
size as lower rigging. The back-stays are set up with a lanvard 
rove Hirough dead-eyes, the same as shrouds, to a small dead-eve 
in the after-end of the channel. A service is put on in the wake 
of the lower yards and tops. 

The fore topmaststatfay set up as described, p. 106. 

Mam Uypmast-stay is fitted of the same size as the standing 
back-stay. A large clump block is strapped round the foremast 
head, over the eyes of the Tigpngj and immediately over the 
square-hole in the after part of the trestle-trees. Through this 
block the main topmast-stay is rove down through the trestle- 
trees, it having a thimble turned in the end, a lanyard spliced 
and rove through it, and set up to a span shackle in the deck, 
abafb the foremast, for the purpose ; or a large bull*s-eye hookea 
to an eye-bolt, and set up on the end. 

Main topmast eprinff-stay lesuds through a block strapped round 
the foremast dose to the lower rigging, and sets up in the foretop. 

Mvsen topmast-stay is rove through a thimble strapped round 
the mainmast-head, over the eyes of the rig^g ; and when set 
up. is secured to its own part with round seizmgs. 

When the shrouds are again set up for sea, the masts are 
steadied by their own stays, and not by the burtons. 
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CHAPTEE XII. 

— 4— 

Rigging the Jib-boom— the Traveller, Horses or Foot-ropes, Gujs, Martingale- 
staj, Martingale-back-ropes, getting the Jib-boom out. — Sending up the 
Topgallant-masts — Shrouds, Backstays, the Main Topgallant-stay, the 
Mizen Topgallant-stay. — Royal Rigging — the Breast and After back-stay. 
Royal-stays, the Fore Royal-stay, the Main Royal-stay, Mizen Royal-stay. 
— Ratling the Lower and Topmast Rigging. 

Having proceeded with the rigging thus far, the nature of its 
further progression is such, that many parts may be advancing 
at the same time ; as^ rigging the jib-boom, spritsail-yard, and 
whiskers ; and getting on board and rigging the fore, main, and 
cross jack-yards ; then the topsail yaxdk ; sending up the top- 

fallant-masts, with their rigging and yards, and the flying jib- 
oom ; rattling the lower and top-mast rigging, &c. 



RTGGINQ THE JIB-BOOM. 

The jib-boom being hoisted on board, run the end out on the 
bowsprit, pointing it through the stays and bowsprit cap. Reeve 
the heel-rope, and sway the jib-boom out a foot or two beyond 
the cap. Reeve the jib-stay through the hanks, and hook it to 
the traveller, — ^the traveller is first put over the outer end of the 
jib-boom, with the hook kept inwards. In some ships the jib- 
stay reeves through a sheave-hole, or only a hole, in the boom 
end, and a double block turned in the inner end ; then a lanyard 
or fall is rove through this, and a single block bolted to the bows. 
To the traveller seize the jib downhaul blocks and travelling 
guys ; tar the boom end, put a grommet over, to which seize the 
fore topgallant bowline blocks, one on each side (when used). 

Horses, or Foot-ropes. — ^There is one on each side of the jib- 
boom, and are fitted thus : take a piece of rope long enough to 
make both, cut it in the centre and splice one end into the other 
with a cut splice, forming an eye to fit the jib-boom end. Four 
or five over-hand knots, or turk's-heads, worked through the 
strands, are made at equal distances on the rope from the eye, 
for preventing the men irom slipping. In each end splice a small 
eye, large enough to take a lashing, by which they are set up to 
hohs m the bowsprit cap ; or the ends are brought in and made 
>/^4 witli a round turn round the jib-boom close to the cap. 
^^A — There ia one pair on each side •, an e;j^ '^a xaaAa \Ai ^\. 
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the boom end by passing a round seizing when in their place ; 
the inner ends reeve tnrough thimbles on each yard-arm of 
spritsail yard, or through the sheaves in outriggers, and turn 
into the strap of a double block, which is connected, by its fall, 
to a single block, that hooks to an eye-bolt in the bow, or set up 
to bull's-eyes, and leads upon the forecastle. 

Martir^cde-stayy has an eye in each end to fit the jib-boom, and 
end of the dolpmn-striker. In some ships an iron grommet is 
fitted with an eye on top and one imdemeath, neatly leathered, 
and put over the boom end first ; the martingale-stay is hooked 
to the unilemeath eye, the jib-tack and downhaul to the upper 
one. Chain martingale is found to answer well in not being 
liable to stretch. 

Martingale back-ropes are pendants, middled and served in the 
centre, the round of fche dolphin-striker, both parts crossed and 
secured with a throat-seizing, and sets up in board with a tackle. 
Chain is frequently used in lieu of rope. 

Getting the Jib-loom otU, — ^The flying jib-boom iron is driven on 
after the rigging is placed on the jib-boom ; the heel-rope being 
secured, the boom is hauled out : then the heel-strap is placed 
in a score in the heel for the purpose, and both bights lashed 
together; and between the boom and the bowsprit^ another 
lashing is passed round the strap and well frapped together. 
The heel being secured, the back-ropes and guys are set up. 



SENDING UP TOPGALLANT-MASTS. 

The topgallant top-blocks being hooked, the mast-rope reeves 
for the topgallant-mast as it does for the topmast : take the end 
through the square hole in the fore part of the trestle-trees, 
half-hitch it through the fid-hole, and stop it round the hounds, 
and the royal mast-head ; send the hauling part through the 
lubber's-hole, and through a leading block or sheave on deck. 
The topgallant rigging is fitted on a copper funnel, a, to slide up 
and down with the topgallant-mast, which, when struck, rests on 
the top-mast cap, as the adjoining figures. 

Put on the grommet or strap for the main royal stay (if this 
be the fore topgallant-mast) to reeve through, tnen put on the 
topgallant and jiying jib-stays. Shrouds next, the same as the 
topmast. Breast and standing backstays, the same as the top- 
mast ; then the royal-rigging and truck, and reeve the signal 
halyards. 

The topgaUant-m^a^st is then swayed up and fidded. 

Shrouas are set up thus : the ends reeve through the horns of 
the cross-trees, ana set up to an iron spider hoop (roimd the 
hounds of the topmast) with eyes for the topgallant rigging to 
lead through. 

Backstays set up the same as the toigm^'v.'W^'&XA:^. 

The fore topgaUant-stay reeves tYiTOM^tV^ wi.^^'t ^'kk^^^*^^' 
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in th« jib-boom, then throngh t, aheave-hole in the dolpbin 
striker, eumI through a biill's-e;e hooked to the bom, and when 
aet ap, is seized to its own part. 




Th* main topgaSajU-ttay is rove through a block strapped 

aroand the fore top-maat head, or through the middle sheave in 

the after chock of the fore topmast crosB-trees, and aet up in the 

fore top. 

i^ OTnitwj t(^allant-itay ifl rove through a bullWye in the 

*'*ar^)itreo/'(heinain capiandBatupiathetiisiaVi^. . 
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ROYAL RIGGING. 

The breast and after hack-stat/f on each side, are seized as the 
after backnstays on topgallant-masts. The breast back-stay, or 
shroudy is puUed up with a gun-tackle purchase ; the after leg 
has a thimble turned in, and sets up m the after part of the 
channels, with a lanyard. The ahroude are set up in the top 
(breast back-stay fashion). 

Eoyal-etay, — Splice an eye in the stay to fit the mast-head, 
cover it, and serve over the splice. It goes on next to the 
grommet, then the shroud and back-«tays, spanned together. 

The fore-roycHrstay is rove through the outer sheave-hole in 
the flying-jib-boom end, and through a hole in the dolphin- 
striker, or pulled up through a fair leader on the forecastle. 

The main-rowxlrstay is rove through a thimble stopped around 
the fore-topgallant-masthead, through another strapped round 
the eye of a shroud, and when set up is seized to its own part. 

Mizen-royal-stay reeves through a sheave in the after part of 
the main-topmast trestle-trees, or through a block strapped 
around the main-topmast-head, through a thimble strapped 
round the eye of a main-shroud, and seized to its own part. 



RATLING THE LOWER AND TOPMAST RIGGING. 

The puttock-shrouds are set up to the hoop aroimd the mast 
(see p. 13) ; topmast stayed, rigging and back-stays set up, 
lanyards secured as lower rigging. Small spars as boat's oars, 
or anything liaht that will answer, are seized to the shrouds, 
about four or five feet asunder, for the men to stand upon whilst 
ratling. The ratlings are fastened round each shroud with a 
dove-hitch, except at the ends, small eyes are spliced in, and 
adzed to the shjroud : in three or four places take a ratling to 
the after swifter — these are called shear raMng. 

The ratlings are fastened horizontally to the shrouds, at 
distances of 'uiirteen to fifteen inches from each other. Every 
man employed should have a measure within his reach, and 
care should be taken to make the ratlings on one side correspond 
in a parallel direction with those of the other. 
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CHAPTEE xnr. 



Rigging the Fore and Main-yards. — Trusses to Lower-yards, Iron Jack-stays^ 
Quarter or Topsail-sheet Blocks, Clue Garnet Blocks, Leech-line Blocks, 
Bunt-line Blocks, 'Lift Blocks, Foot-ropes and Stirrups, Brace Blocks, 
Fore Braces, Main Braces. — Rigging the Topsail-yards — Iron Jack-stays, 
Earing Strap, Foot-ropes and Flemish Horses, Brace Blocks, Fore and 
Main Top-sail Braces, Mizen Top-sail Braces, Lift Blocks, Tye Blocks, 
Quarter Blocks, Topsail Tyes, the Fly Blocks, Reeving Topsail Halliards,, 
the Mizen Topsail Halliards, Bunt-line Lizards. — Rigging the Topgallant 
Yards, the Tye or Halliards, Fore Topgallant Braces, Main Topgallant 
Braces, Mizen Topgallant Braces, Clue-line and Royal-sheet or Quarter 
Blocks. — Rigging the Royal Yards — Rigging the Mizen or Spanker Gaff, 
Reeving Throat Halliards, Reeving Peak Halliards, Fitting Cheeks or 
Brail Blocks, to fit Single Vangs. — Rigging the Spanker Boom, the Topping 
Lifts, Spanker-hoom, Sheet and Guys in one. — A Brig or Schooner s Main- 
hoom. 

RIGGING THE FORE AND MAIN YARDS. 



TRUSSES TO LOWER YARDS. 

Merchant vessels in general have iron trusses, figs. 1, 2, and 3, 
for the ease of bracing the yards, y, up. The mechanism may 
be described as follows: — h is the hoop on the mast;//, the 
hoops on the yard ; a a, the universal joint ; «, the screw for 
setting the hoop tight on the mast ; and c, for fixing it to the 
yard. 

Fig. 1. 





PBOGEESSIYE BI00IN6 OF SHIPS. 



113 



Pig. 2. 




Fig. 3. 




Jach-itaya, — Iron jack-stays for yards are used in all merchant 
vessels ; they reeve througn small eye-bolts, driven into or 
eyes in hoops round the yard, one on each side of the middle or 
slings of the yard, and are for the purpose of bending the sails 
to. The cross jack-yard has no jack-stay. 

Qiiarter or topsau-sheet blocks are iron blocks fitted to the 
quarter-hoops on each side of the middle or slinks of the yard ; 
or fitted eacn to the iron hoop in the slings of the yard for that 
purpose ; the chain topsail-sheets reeve on their respective sides, 
and lead down by the mast. 

Clue-garnet blocks are iron-bound blocks fitted to the quarter- 
hoops, when the topsail-sheet blocks are fitted to the sling-hoop. 

jLeech4ine blocks are seized to the iron jack-stay on the fore- 
part of the yard, one-fourth within the cleets on each yard-arm. 
jliere are two leech-lines in large ships. 

Bunt-liTie blocks are hooked to eye-bolts underneath the top 
between the forepart of the trestle-trees« 
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Lift-Uochs are single ; an iron plate is bolted across the npper 
side of the main or fore-cap ; it is in the form of a crescent, with 
the hollow side towards the top-mast. In' each end of the 
crescent, or horn, an eye or hook is tamed, and the blocks 
attached to each. (See sketch, p. 26.) The lifts go over the 
yard-arms, with an eve spliced in the end to fit them. The 
other is rove through the block at the cap, and through lubber V 
hole on deck, where they are belayed. 

Foot-ropes and Stimws. — The foot-ropes are cut once-and-a-half 
the length of the yard, excepting lower-yards. An eye, to fit 
the yard-arm, is spliced in their outer ends, and hang about 
three feet below the yards. To keep the foot-ropes more parallel 
to the yards, it is suspended at proper distances, by short pieces 
of ropes spliced roimd the foot-rope, called stirrups; sometimes 
two, three, or four on each side of the yard : eyes spliced in ihe 
opposite ends, or seized to the jack-stays. The inner ends of 
the foot-ropes have a small eye, to take a seizing to the jack- 
stays and round the yard, next the slings. 

Brace-blocks are next put over the yard-arms ; some go with 
rope or chain pendants. The block is a large single one, with 
two scores for rope, and iron-bound for clmin, through which 
the brace reeves. 

Fore-braces are clove-hitched, and the end seized aft on the 
collar of the main-stay, below the splice ; the other end taken 
forward and rove from in (out), through the block on the yard, 
through a single block strapped into a bolt in the cheek of the 
main-mast, with a thimble in it, close up to the trestle-trees, 
then rove from forward aft, through a sheave in the main 
fife-rail. 

The hra^e is often middled, and dove-hitched in the bight 
on the main-stay, and both ends taken forward and rove as 
before. (See plate, p. 92.) 

Mairirbraces. — ^The standing part of the brace being parcelled, 
is clenched round a btmikin, or an iron out-rigger on the 
quarters, for the purpose ; the hauHng-part reeves through the 
block at the yard-arm, and back through a block which is 
strapped to the bumkin end; then through a sheave in the 
bulwarks (abaft), for the purpose, and belays round a cleat 
inside. 

The blocks are on the fore-side of the main-yard in hrigs^ and 
the brace reeves through a block strapped into a bolt, with a 
thimble in it, in the sides of the fore-mast trestle-trees, then 
rove from aft forward, through a truck seized on to the after- 
most fore-mast-shrouds, and belays as before. The braces are 
rove when the yards go up into their respective places. 

The yards being rigged are sent aloft as follows : — ^The end 
of the hawser is rove ttirough the block at the lower mast-head, 
And overhauled down, and made fast to the alin^ of the yard ; 
then securely stopped along the yard in. aevex^l -^^ajtea, «s\^ 
^^o at the upper jard-arm. As it cornea on \>o^Ta, Xk^ ^Vs^ 
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are cut, and eaEong away on the pendant tackle, then bousing on 
the other, as the yard advances on board beyond the slmffs. 
The yards are placed square, before their respective masts ; the 
hawser is hove upon until the yard is high enouch to shackle 
the chain — dings which are put round the mast-nead to hang 
the yard by : square the yara by braces and lifts, and cast off 
and unreeve the hawser ; then secure the iron trusses on the 
yard to l^e mast. 



BIOOINO THE TOF-SAIL-TARDS. 




The iron jack-stays are rove through the eve-bolts or staples, 
driven into the yara, and forelocked the ends a-midships : the 
rigging is then placed on the yards as follows: — ^Finit, the 
eanng-strap with a small thimble seized-in ; the foot-ropes next, 
the same as the lower yards, with ihe addition of Flemuh horses^ 
which have an eye spliced in each end ; one eye is spliced 
round a thimble, which is on the neck of the pacific-iron, or 
boom-iron, on the yard-arm, and the other is seized round the 
yard within the arm-cleats. 

Brace-Mocks are strapped in the same way as the fore or main- 
yard. The foretop-sau traces reeve through the block at the 
vard-arm, and then taken to the maintop-mast head, where it 
18 rove through a block lashed on each side for the purpose, 
from thence on deck ; the standing-part makes fast to the 
collar of the main-stay. Brigs the same. 

Mairirtopsail braces reeve tne same as the main braces ; the 
standing-part makes &st to the collar of the mizen-stay. Brigs ; 
— ^the standing-jpart makes fast to the after-end of the fore-mast 
cap. The leadmg part leads forward through a single block, 
seized into a single strap, and secured to an eye-bolt on each 
side of the fore-cap, and through the lubberVhole on deck. 

Mizen topsail braces reeve through the block at the yard-arm, 
and cross as the cross-jack braces \ but the lead is at the main- 
mast-head, instead of the shrouds. 

Zzft-blocJks, in large ships, are strapped. V\>i)ft. mjl e^^ \5^ *^snr^ 
aize of the yard-arm. The lifts reeve rnxovji^ \Jiia Vs^^x ^Sasaw*^ 
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in the sister Mock in the top-mast shrouds, and through the block 
in the yard-arm. The standing-part is secured round the 
top-mast head, and the leading-part leads down the side of the 
mast, and sets up in the top, or on deck. The lifts are single 
in the merchant-service. 

Tye-blocks are now generally iron-bound, swivel-fashion, and 
bolted into an eye in the hoop round the yard for the purpose. 

QtMrter-hlocks are double olocks iron-bound, and secured in 
the same way as ^tye-blocks ; through which the clue-line and 
to]^allant-sheet reeves, and leads down upon deck. 

Top-sail tyes. — ^Large ships have double tyes ; the lower end 
has a single or lower block, called the Fly-ilocky spliced for the 
halliards. The upper-end is first rove through the bullock- 
block from aft, then through the tye-block on the yard, and the 
end taken to the mast-head, so that it can be shortened up. 

The fiy-hlocks are large flat blocks ; some double, sometimes 
single, and often one double and one single to each. 

Reeving Top-sail Halliards, — ^When rove double, a single block 
is strapped into, or hooked, to a swivel-bolt in the after-part 
of the chains ; one end of the halliards is spliced into the upper 
part of the strap of this block, or bent into a becket put there 
for the purpose, and the end seized. The other end is then rove 
through one of the sheaves in the double block in the tye, then 
through the sheave in the single block in the chains, through 
the other sheave in the double block, and through a leading 
block on deck. 

The mizen top-sail hcMiards have only one tye. llie standing 
part is clenched or half-hitched to the strap, with the thimble, 
at the mizen top-mast head, and a single block spliced or secured 
in the end. Another single block is strapped into a swivel-bolt 
in the mizen chains, and the halliards rove as with two single 
blocks \ the fall rove through a leading block or cheek. 

Bunt-line lizards are spliced round the strap of the top-sail 
tye-block upon the yard. 

The yard is next hove up, and the parral is passed round the 
aft part of the mast and seized to the rolling cleats, or jaws 
fixed on the aft side, the middle, or slings of the yard. The 
patent iron parrals are now commonly used in merchant ships. 



RIGGING THE TOPGALLANT-YARDS. 

They are got on board like the topsail-yards. First, leather 
the rolling-cleats, seize on the parral and quarter-blocks, — ^foot- 
ropes the same as topsail-yards — stirrups one to each foot- 
rope — ^iron jack-stays secured to the yard with staples, fitted 
the same way as topsail-yards. Iron sling-hoops as other yards. 
The lifts are single ; an eye is placed to fit the yard-arm ; 
the other end ia rove through the t\\\m\Ae, ot \>\3\\!^-e^fe\\\.tke 
topgallant-ahrouda ; a thimble turned intotV^ ekiV!SL,«cA^\Ktt:^%.^^ 
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' spliced into it, and set up to another thimble strapped round a 
puttock-plate inside the dead-eye in the top, or set up on the 
end. 

IT^e tye or haUiards reeves through the sheave-hole in the head 
of the topgallant-mast, and clinches or shackles to the eye in 
the sling-hoop ; the lower end of the halliards comes down abait 
the mast, upon wMch any required purchase is added. 

Fore TopgaUant-braces. — ^The standing-part makes fast round 
the yard-arm, and the leading part reeves through a single tail- 
1t>locK, secured to the first and second shrouds of the main top- 
mast rigging, through lubber*s-hole, and through a fair leading 
sheave on deck. 

Main topffoUant-bracea are single, and go with an eye over 
the yard-arm. They lead aft to the mizen topmast-rig^ng, and 
are fitted to reeve the same as the fore ; the hauhng part 
before all, through lubberVhole, and through a sheave in the 
rack, or a leading block, to the side abreast of the mizen-mast. 

Mizen topgaUant-braces are single. An eye is spliced in one 
end to fit the yard-arm. The other end is rove through a 
single block, secured to an eye-bolt on each side of the main 
cap, and through lubber's-hole on deck. 

Clue4ine and royal sheet, or quarter-blocks^ are double, 
which are strapped with two lashing-eyes, and lash 
together on the top of the yard — ^the foremost sheave 
for topgallant clue-line, affcer one for royal sheet. The 
leading part leads down the mast on deck. 

The yard is swayed up, and the parral fixed. 



RIGGING THB ROYAL YARDS. 

They are fitted the same as topgallant-yards, with little 
exceptions. 

RIGGING THE MIZEN OR SPANKER GAFF. 

Some ships in the merchant service have their ^fis fittea 
to hook to an iron hoop, with a hook or goose-neck m the end 
of the gaffy instead of jaws (see p. 32). Others travel up and 
down an iron groove or railway, ntted to the lower mast (using 
no trysail-mast). Others again use a wooden batten nailed to 
the mast ; some an iron jack-stay, and some a rope one. The 
trysail-masts are preferable in a gale of wind. 

Reeving Throat-halliards,— -The standing part is spliced into 
the singfe-block, which is hooked to the gafl^ up through the 
double block under the top, down through the block, up again 
through the other sheave m double block, and through a leader^ 
opposite to the peak-hilliards. 

Jteevin^ jPeaJt-Aalliardsr—ThQ end oi \)dl^ \k»»:\w^ \^ \3^^ 
through the Jubber's-hole, rove lhro\ig\i iw ^o\i^Aft^<i^^*«^'^ 
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xnizen-cap, wMcli block hooks to an iron strap over the cap, 
down through the inside block, d (see sketch, p. 32), on the 
gaff, up a^ain through the double-block before described, then 
through al)lock furtner out, d, on ther gaff ; and the standing 
part is either hitched round the head of the mizen-topmast, or 
made fast round the neck of the block, at the after-part of the 
cap. The standing-part may be spliced round the gafi^ by 
dispensing with one block. 

Fittiruf Cheeks or BraH-Uocks, — Gafib are mostly fitted with 
cheeks, mstead of blocks ; and sheaves cut in the jaws for the 
throat-brails, and fair leaders ; which is the approved plan at 
present, and is very neat. 

To fit single Yangs, — ^Siilddle the required length of rope, and 
seize the bights to fit the gaff-end, and lead one end on each 
side. Yangs steady the gam amidships. 

All ^iS& should be peaked, or elevated to an angle parallel 
with the mizen-topmast stay. 



mOGING THE SPANKEBrBOOM. 

The topping lifts have hooks spliced in the end, which hook 
to eyes m one, and sometimes two, hoops, dy «, round the boom 
(see sketch, p. 32) ; the ends are rove through a single block 
strapped into a bolt with a thimble in it on each side of the 
mizen-trestle-trees ; and splice a parcelled thimble in the end, 
for the purpose of hooking the jigger-tackle. 

^pardcer-boomrsheet and Guys in one, — The boom-sheet is fitted 
thus; — ^into a bolt, with a thimble in each quarter, strap a 
double block with a single strap ; then seize into two grommet- 
straps, worked round the boom (wormed and covered), two 
single blocks, one on each side, just the outside of tiiie tafi&aiL 
Secure these blocks in their straps with a round seizing passed 
between the block and the boom. The rope for the guys is 
middle and cut; then an eye, or cut splice made to fit the 
boom-end. Take the larboard-guy, and reeve it through one 
of the sheaves in the double block on the quarter, through the 
single block on the boom, through the other sheave m the 
double block, through a fair leader m the side, and pull it upon 
deck. The starboard one is rove in the same manner, through 
the block on the starboard quarter. 

A BRIG OR schooner's MAIN-BOOM. 

These booms having so little projection over the stem, guys 

are unnecessary. On each quarter strap a double block, and oite 

on each side of the boom, in separate straps : through these 

reeve the sheet, the standing part from the strap of the 

quArter-block, and hauling part throvxgbL ouft oi \Svfe ^L-w^yea of 

^^e quarter-block. 
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CHAPTEE XIV, 



Bigging a Brig. — Brigantiue. — Schooner. — Steamer. — Table showing the 
comparative BtrengUi of Chain Rigging and Hemp Rigging. — Tables of 
the uze oi the Standing and Running Rigging of Ships; with the 
description, size, and number of blocks, hearts, dead-eyes, &c. — Tables of 
the size of the rigging for schooners. — Tables of the size of the rigging for 
Cutter- Yachts. — A Table showing the comparative sizes, weight, and 
strength between Newall and Co*s Patent Wire Ropes and Hemp Ropes, 
for standing Rigging. — A Table showing the comparative strength between 
Iron Chains and Hemp Ropes. — A Table showing the strength of short 
round-linked Bobstay, Bowsprit-shroud or Crane Chain, witiiout studs, 
such as is used for Rigging, &c — A Table showing the weight of Chain 
Cable. — Cordage Table, showing the weight of one Fathom of Rope, from 
1 to 24 inches inclusive, plain-laid 3 strand, such as used for running 
rigging, &c — A Table of the weight of Tarred Cordage* — A Table showing 
the weight of 100 Fathoms of Cable-laid Rope, from 1 to 24 inches. Also 
a comparative size of Chain. — A Table showing the strength of Plain-laid 
Rope of three strands. 

RIGGING A BRIG. 

The rigging of a brig is so little different from that of the fore 
and main-masts of a ship, that the description of tJie one will serve 
equally well for the other. It may be observed, however, that 
the braces of the yards on the main-mast lead forward, and are 
sometimes small chain ; the lifts of top-sail and topgallant-yards 
are fixtures to the mast-heads. In bngs as well as ships a great 
quantity of mats is used in the way of chafes against the 
^Uing ; such as the foremost swifteis of the lower ^ging and 
b{^-stays, on account of the foot and clew of the courses, when 
reefed and hauled aft, grinding against them high up. To 
take the chafe off the foremast shrouds of the topmast rigging, 
when the topsail yards are braced up, a quarter mat abaft 
the yards on each side is required. For the back-stays, in the 
wake of the lower yards, when braced up, mats or platting, or 
some other substHute, is necessary as a protection. Merchant 
vessels have these places served and use Scotsmen (slips of wood 
80 named) ; but leather neatly stitched on is the best. 

RIGGING A BRIGANTINE. 

A Brigmvtine is a vessel rigged the same way as a brig on 
the foremast, and similar to a schooner on the mainmast. 

RIGGING A SCHOONER. 

A Schooner is a vessel with two maa\.^ «uTA^"\iQ^^Y'^%'^'^^'*'^ 
mamsail and foresail are both. 8\xspftTidft^\>^ ^^iSa^X^^ "«>» ^^^^^ 
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mEdnsail ; the masts rake aft but the boweprit Ilea nearly 
horizontal ; also a jib-boom and topmasts. The main-staj lea^ 
to the head of the foremast ; alao two jumper-atayB, which set 
np to an eye-bolt in the deck, juat at the after-part of the fore- 
riggiDg, so that the weather one is always kept taut or tight. 



A Sttamer has one to three maste and a bowsprit ; the fore- 
mast has a topmast and topgallant-maat, on which is set 
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a fore-boomnsail, topHsail, and top-gallantHsail, similar to a 
schooner's ; abaft the main and mizen-masts are a boom-main- 
sidl and mizen. The main and mizen-masts have topmasts, 
and occasionally carry gaff-top-sails. The bowsprit is short, 
nearly horizontal, witn a jib and flying jibboom m one, upon 
which the head sails are set. 

In the annexed sketches the rig^g attached to the iron 
band round each of the mast-heads is shown thus : — The rope 
shrovds have iron sockets riveted through the ends of them, 
havinff eyes formed in the ends of the sockets, for connecting the 
shrouds to links fitted over the iron-band round the mast-head. 
They are locked together by a bolt passing through the links 
and eyes between mem, thus completely securing the rigging 
to the mast-head in a very snug manner. 

Steam vessels have a great quantity of chain about the main- 
mast head on account of the heat from the funnel; such as 
chain-shrouds about one-third of their length, down from the 
mast-head, which are similarly secured as the fore-mast shroud, 
the most part of the main-stay is chain. The peak-halliards, 
topsail braces, maintop-mast stay, throat-halliards, boom-topping 
lifts, &C., consists of chain; for which purpose, eye-bolts are 
fitted in the iron bands round the masts ; as, / for slinging 
the fore-yard ; A, for shackling a block for jib-halliards : c, for 
staysail-halliards ; d^ for throat-halliards ; A, (on the main- 
maist) for boom-topping-lift ; m, for main-stay ; a, in the iron- 
cap at the fore-mast head, for hooking a block for the lifts of 
the fore-yard : g g g and nnuy for peak-halliards ; «, a sheave 
in the heel of the top-mast, and^, the fid-hole. 



TABLE SHOWING THE COICPARATIVB STRENGTH OP CHAIN-RIGGING, 
SUCH AS IS GENBRALLT USED IN RTEAlf VESSELS AND HEMP- 
RIGOIKG. 



Chain 
lUfging. 


Eooalto 

Hemp 

RiffBinK. 


Weight of 

Chain 
per Fathom. 


Chain 
RiRginpf. 


Equal to 

Hemp 

RigKinf. 


Weiffhtof 

Chain 
per Fathom. 


A ^* 


liin. 
2 or24„ 
24 » 2f „ 

3 •> 84 M 

81.. 
4 ., 


4 lb. 
6 „ 

r „ 

10 „ 
12 ,. 
IT .. 


A in. 

!■: 

1 »> 


44 in. 
6 or64.. 
* ». ^ .» 
T .. 74 .. 
84 .. .. 
10 .. 


20 lb. 
26 ., 

29 ., 
80 .. 
48 .. 
08 .. 



Becently Wire Hopes, in lieu of chain, have been used for 
standing rigging, and they have been found to answer the pur- 
pose very well tor making shrouds, and for all standing stays, as 
in such cases they are omy applicable ; and when once set pro- 
perly ti^t, they do not run up when wet, or stretch like hempen 
ropes. See table showing the com^raou V^tv^^^ Ves^ «2c^ 
hempen ropes, p. 140. 
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TKEATUE ON KjtSTIKQ AND EIGGING. 



A. TA^LB SHOWHra THB OOUPABATITE BIZEB, WIIGQT, ASD 
HTBUXaTH B£TWXEir IIBWAI.L ASD GO.'s fATEST WIBB 
BOPEB AND EXMP BOPXB TOB STANSntG BIGGOfa. 
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L TABLE BBO'WIR'Q THI WBIB'ST OF CHAIS CABLB. 
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84,120 



TREATIBII ON 1U9TIHQ AHD BIOOIHG. 



OOKDA.CIE TABI^, BKOimra THS TTIIGHT OT ONX XATHOH 
OF BOPB, FBOU 1 IBCB TO M HTCHBS nrOLXTBITll, PIiADT 
IiAtD THBEE-BTOAJID, STTCH AB VBXD FOB BUmnira 
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* Aife tn /nd Oe TFiighl ef any iltid Bap«.~A rops of 1 inch drearnhmm 
Tsqubee HO bthems ts make ims hundrad mlgtit, Tbe gupeiflcU put of all 
clm» lidiig In proportion to the BquAn of tholr diameten, conAequently thd 
BquAra of their drcumferencB. Tbonaont a rope of 1 inch in clrcumferenw, whose 
KfiMxt ii one, hu 436 (ithomi! to a cwt. ; and. theroforo, 4Bfl being diiided by the 



ar of &tliomB In a cwl 



imber of cwt In 120 btbomB. 
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A TABLE OE THE WEIGHT OF TABBED COBDAGE. 



Hawsen of 180 fothoms. 


Hawien of 190 fathoms. 


Siie. 


Weight per ISO ftnii. 
exMii 


Size. 


Weight per 190 fms. 
each. 


Inches. 


cwt. qr. lb. 
13 1 11 


Inches. 


cwt. qr. lb. 
22 2 9 


64 


04 
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11 1 13 
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20 1 17 


54 


9 2 2 


84 


18 26 


5 


7 3 19 
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1« 6 


44 


6 1 22 
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A TABLE SHOWING THE WEIGHT OE 100 EATHOMS OE 
CABLE-LAID BOPE, EBOM 2 TO 24 INOHES. 

ALSO A COMPABATIYE SIZE OE CHAIN. 



SiM. 


Threads.' 


Weight. 


Chain 
Equal. 


ffiie. 


Threads. 


Weight. 


Chain 
EquaL 
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8 26 
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TREATISE ON HASTING AND RIGGING. 



A TABLE SHOWING THE STRENGTH OF PLAIN LAID ROPE 

OP THREE STRANDS. 



Sise. 


.No.ofTant 
inaBope. 


WashtoflOO 
fathoms in lb. 


Breaking Strain in tona. 


Mean. 


MaTJinnni- 


Minimum. 




12 


1178 


2940 


46-6 


85- 


40- 


Hi 


1077 


• • 


41-7 


82^ 


86*7 


11 


987 


• • 


38-2 


29*8 


83*6 


104 


900 


• • 


84-9 


26-7 


30*7 


10 


816 


2186 


81-7 


24-2 


27*9 


94 


788 
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TREATISE ON MASTINO AND BIGGING. 
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LONDON : 
BRADBUBY AND ETAXS^ PRINTERS, WHlTEFRIARa: 



THE FOLLOWING ARE 



WORKS ON NAVAL ARCHITECTURE. 



PUBLISHED BY MR. WEALE. 



I. 

In 1 volume, 4to. text, and a larae atlas folio Tolume of plates, half-bound. 

Price 6;. 6s. 

THE ELEMENTS AND PEiLCTICE OF NAVAL 

ARCHITECTURE ; or, a Trbatise on Ship Buildino, theoretical 
and practical, on the best principles established in Great Britain ; with 
copious Tables of Dimensions, Scantlings, &c. The third edition, with 
an Appendix, containing the principles and practice of constructing 
the Royal and Mercantile Navies, as inyented and introduced by Sir 
Robert Seppings, Surveyor of tiie Navy. By John Knowlbs, F.R.S. 
Illustrated with a Series of large Draughts and numerous smaller 
Engravings. 

LIST OF PLATES. 



Perspective of the frame of a 100-gun 

ship. 
Ck)nstruction of an arch, circles, &e. 
Cones. 

Capstans, crabs. 
Conducting bodies and bars. 
Floating bodies. 



dis- 



Representation of a flying proa. 

Experiments on stability. 

Scale of solidity of tonnage and 

placements. 
Machines for driving and drawing bolts. 
Longitudinal section and plan of a 74- 

gun ship. 



Plates of Details. — The following are exceedingly large : — 



Construction 1. Draught of a ship pro- 

Sosed to carry 80 gwoB upon two 
ecks, with details. 

2. Disposition of the frame 

for a ship of 80 guns. 

8. Theplankingexpanded 



of the 80-gun ship. 

4. Profile of the inboard 

works of the 80-gun ship. 

5. Plans of the gun deck 



and orlop of ditto. 

6. Plans of the quarter 

deck, forecastle, and upper deck of 
ditto. 

7. Main gear capstan of 

an 80-gun ship, windlass, &c., and 
details. 



8. Midship section of a 
?4-gun ship ; midship section of a 74- 
gun ahip, as proposed by Mr. Bnod- 



grass; midship section of a S9-gim 
frigate ; midship section of a 36-gun 
frigate, as proposed by Mr. Snodgrass ; 
sketches of a new plan proposed for 
firaming ships, and of the best mode 
of adopting iron-work in the con- 
struction, and other details. 

Construction9. Sheer draughtand plans 
of a 40-gun trirate, with launch, &c. 

10. Sheer di-aught, half- 
breadth and body plana of a sloop 
of war. 

-11. Draught of the "Dart" 



and " Arrow" sloops, as designed by 
(General Bentham. 

12. A brig of war, 18 cims. 

13. InboardTRQTk&oCoadt^. 
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WORKS Oy NAVAL ARCHITECTURE 



Construction 15. Yacht "Royal Sove- 
reign." 

16. Yacht built for the 

Prince Royal of Denmark. 

17. Plans and Section of 

the interior of a fire-ship. 

18. Draught and plans of 

a bomb vesseL 

19. A cutter upon a new 

construction, with mode of fitting 



sliding keels. 
20. Sheer draught, half- 
breadth and body plans of an East 
Indiaman. 

21. Sheer draught, half- 
breadth and body plans of a West 
Indiaman. 

22. A collier brig ofl 70 tons. 

23. A Vii^mia-built boat 

fitted for a privateer. 

24. A fast sailing schooner. 

25. A Virginia pilot boat. 

26. A Berwick smack. 

27. A sloop of 60 tons in 

the London trade, particulariy dis- 
tinguished for her capacity and velo- 
city. 

— 28. A Southampton fishing 



hoy. 



— 29. The long boat of an 80- 
gun ship, showing the nature and 
construction by whole mmilding. 



Construction 30. A laimch, pinnace, 
eight-oared cutter, yawl, Ac. 

81. Wherry, life-boat, whale 

boat, a gig, a swift rowing boat. 

82. Laying ofl^ plan of the 

fore-body, sheer, and half-breadth 
plan of tbe fore-body, belonging to 
the square bodies, &c. 

-83. Plan of the after-body. 



sheer, and half-breadth plans of the 
after-body, Ac 

34. After-body plan, fore- 
body plan, sheer and half-breadtii 
plans of the after-cant body, sheer, 
and half-breadth plans of the fore- 
cant body. 

85. Horizontal transoms. 

cant transoms, sheer plan, body plan, 
&c. 

86. Square tuck, body 

plans, sheer and half-breadth plans. 
37. Hawse pieces, cant 



hawse pieces, &c. 

-38. Laying off of the stem. 



laying off of the harpins, plan of the 
stem, sheer plans, bodv plans. 

39. Plans, elevations, and 

sections of the different contrivances 
for fitting the store-rooms, &c. 



on 



the orlop of an 80-gun ship, showing 
the method of fltthig all ships of the 
line in Aiture. 



n. 
Drawn and Engraved with Dimensions, 8vo. text, and folio plates, Price 12«. 

THE NAVAL AECHITECT'S POETFOLIO, and the 

Student's Practical Instructor in the Construction and Dratigliting of 
Ships for War, Mercantile, and Steam-Packet Service — Iron and 
Timber. By H. A. Summebfeldt, Lieutenant in the Koyal Norwegian 
Navy. 

ni. 
In 3 parts or volumes, in 12mo, with numerous plates and woodcuts, price Ss. 

EUDIMENTS OF NAVAL AECHITECTIJEE ; or,A^ 

Exposition of the Elementart Principles op the Science, 'and 

THE practical APPLICATION TO NaVAL CONSTRUCTION, for the UsC of 

Beginners. By James Peake, Naval Architect. 



IV. 

In l2mo, with numerous woodcuts, price Is. 

HINTS ON THE PEINCIPLES WHICH SHOULD 

REGULATE TEE FORM OF SHIPS A^D BOATS ; derived from 
Original Experiments. By William Blaijd, "Ew^m ^^^^^ ^^ ^^ Qna.^«i 
Principlea of Construction of Arches," &c. 



PUBLISHED BY ME. WEALE. 



V. 

The plates in large atlas folio, text in folio, price Al. 4«. 

i;i^iVAL AECHITECTUEB ; or, The Extdiments aitd 

Rules of Ship Building; exemplified in a Series of .Draughts and 
Plans, witili Observations tending to the Improvement of that important 
Art By Marmat>uke Stalkartt, N.A. 

THB PLATES CONSIST OF — 



1. A I;>ng boat for a third-rate, six 
figur'js of various draughts. 

2. A yacht of 141 tons, ten figures of 
sevenU draughts. 

S. A sloop, 831 tons, sheer draught and 
bottom, fore and afb-bodies. 

4. A sloe p of war, cant timbers. 

5. The be ttom and top side. 

6. 44-gun frigate, fore and aft, and 
bottom, a very fine and large en- 
n«ving. 

7. Ihraughtfc several. 

8. The shift' of the planks in the top 



side, and the dispositions of the tim- 
bers in ditto. 

9. 74-gun ship, sheer draught and 
bottom, fore and aft-bodies. 

10. Draughts, severaL 

11. Bight aft, a level view of the stem 
of a 74-gun ship, side view of the 
head and quarter-gallery, Slc 

12. A cutter, draughts, Ac. 

IS. Exact method of ending the lines 

of different sections. 
14. A fHgate, sheer draught, bottom, 

fore and aft-bodies. 



These platei exhibit fineness and correctness of drawing and engraving, and 

upon a large scale of rare occurrence. 



STEAM NAVIGATION. 



VI. 
In atlas folio size, with 25 very finely engraved plates by Lb Eeux, price 25«. 

THE GEEAT BEITATN ATLANTIC STEAM SHIP 

of 3500 tons, constructed of iron, with engines of 1000 to 2000 horse- 
power, and the screw propeller; with scales and figured dimensions 
to all the parts. 

LIST OF PLATES OF THB GREAT BBITADT. 



1. Section of fore-end of engine-room, 
looking aft. 

2. Section at after-end of the boilers. 

3. Section through the centre part of 
the engine-room, looking forward. 

4. 6. Plans, elevations, and sections of 
the cylinders. 

6, 7. Main driving shafts and cranks, 
details. 

8, 9. Section at the fore-end of the 
boilers. 
10, 11. Air-pump, connecting-rod, ele- 
vation and plui.of the parallel motion, 
air-pumps. 
12, 18. Piston, rods, and parallel mo- 
tion, blocks, with plan. 
14, 15. /Section allowing the manner ot 



carrying the cargo deck, and dispo- 
sition of the plate-sleepers in the 
ship's bottom, after end. 

16, 17. Section at the after-end of the 
vessel, showing sleepers and lower 
caigodeck. 

18, 19. Upper cargo deck, forward, 
showing the mode of fixing to the 
sides of the vessel. 

20, 21. Plan of the engine and boiler- 
room, upper deck. 

22, 23. Longitudinal section through ' 
the engines and boilers. 

24, 25. ^d elevation of the eose^R ^neor 



WORKS ON NAVAL AECHITECTURB 



/ 



VII. 

In one very lai^e-sized plate, finely engraved by Lowey, price 10«. with scales 

and measures, 

THE SHEEE DE AUGHT, BODY PLAN, AND 

BOTTOM OF THE IRON SHIP GREAT BRITAIN. 



vni. 

Collected and bound uniformly in one folio volume, with the text in n ledium 
quarto, half-cloth boards, price 51. 15s. 6d. ; forming a complete and Boparate 
work from any edition of Tredgold on the Steam Engine. 

APPENDICES TO THE ELABORATE EDITION OF ' 

TBEDGOLD ON THE STEAM ENGINE, ANI^ ON 

STEAM NAVIGATION, complete ; being the Appendices A, B, C, D, 
E, F, and G, and not included in the new edition of TredgcAd ; com- 
prising very amply illustrated subjects on Steam Navigation, Steam 
Vessels, botih of iron and timber; Steam Engine in the Government 
Arsenal, Woolwich ; Marine Engines ; an investigation arid complete 
development of Screw propelling ; and an elaborate ^.reatise and 
detailed Illustrations of the Cornish Engine, &c. 

The Engravings are on a large scale, for practical iise, and were 
drawn, explained, and corrected under the direction of the following 
scientific gentlemen : Messrs. Laird, Liverpool ; Seaward, limehouse ; 
Fairbaim; Oliver Lang, H.M. Shipwright, Woolwich; William Pitcher, 
Northfleet; Miller & Ravenhill ; Sir William Symonds, &c. &c. 

APPENDIX A, B. 

LIST OP SUBJECTS AND PLATES. 



Iron steam yacht "Glow-worm," con- 
structed by Mr. J. Laird, Birkenhead. 

Iron steam-ship " Rainbow," belonging 
to the General Steam Navigation 
Comnany, draught lines at bottom, 
fore-body to a lai^e scale, by Mr. J. 
Laird. 

Plans of the engines of 90 horse-power 
each, 60-inch cylinders, 4-6 stroke, 
made by G. Forrester & Co , Liver- 
pool, and fitted on board the "Rain- 
bow.'* 

Side elevation and section of ditto. 

Transverse section of ditto. 

Draught of the American armed steam- 
ship "Fulton." Half the main 
breadth, ] 7 feet ; distance between 
the water lines, 2 feet ; fore and after 
body precisely alike. 

Flans of upper and lower deck of the 
Admiralty yacht "Black Eagle," 
with fittings, &c. 

Plans ot upper and lower decks of the 
iron steam -yacht "Nevka," built for 
the Empress of Russia, by Messrs. 
Fairbaim & Co. 



Draught, section, and lines of the 
*• Nevka." 

Cross section of ditto, showing engines, 
construction of vessel, and pad<Ues. 

Body plan, cross section, and saloon; 
showing joinings, fittings, and deco- 
rations. 

Mr. John Hague's 12-horse condensing 
engine, in operation at the Arsenal 
of Woolwich : elevation, with dimen- 
sions of parts and references. 

Longitudinal section, ditto, ditto. 

Plan, ditto, ditto. 

Section, showing l^iler, &c., ditto. 

End section, showing furnace, &c., ditto. 

Mr. Lang's mode of connecting the 
stem, stem-post, and keel together, 
for any description of vessel ; and 
Mr. Lang's method of framing the 
ribs and keels of steam vessels, with 
a plan of timbers explained, sectional 
parts and dimensions. 

Chapman's draught lines of bottom, fore 
and aft bodies ; and Mr. Whitelaw's 
of Glasgow, new contrivances in the 
steam engine. ' 



Several of these plates are of large size, and useful to practical men. 



PUBLISHED BY Mil. WEALE. 



APPENDIX C— Price 14«. 

LIST OF SUBJECTS AND PLATES. 



General elevation of the starboard 
engine and boilers of the " Cyclops," 
showing the relative position of all 
the parts connected therewith. 

End views of both engines at the paddle 
shaft, with a section of the vessel 
taken at the same poinl^ &c. 

Front elevation, section in elevation, 
and plan of the cylinder, steam 
nozzles, and slide gear, with details 
of the eccentric, &c. 



Different views of the condensing appa- 
ratus, feed and bilge pumps, Ac. 

Details of the parallel motion, connect- 
ing-rod and piston, cross-head, &c. 

Elevations of part of one paddle-wheel 
and shaft, &o. 

Front elevation of two boilers, &c. 

Transverse sections of two boilers, &o. 

Plans of the four boilers, &c. 

Appendages to the boilers, ko. 



Together with several details scattered over the plates. 

APPENDIX D.— Price 10a. 6d 

THE ARCHIMEDEAN SCREW, or SUBMARINE PROPELLER, illus- 
trated ; describing also the inyentions and experiments on this 
important subject. 

APPENDIX E, F.— Price 1«. 6s. 

LIST OF SUBJECTS. 



West Indian mail stoam-packet " Isis," 

by Mr. Pitcher, Northneet. 
The " Orion, " Ipswich steam-packet 

vessel, by Mr. Kead, Ipswich. 
Engines of the "Isis, by Messrs. 

Miller & Co. 



H.M. Stefm-fHgate of war "Cyclops," 
by Sir Wm. Symonds^ Surveyor of 
the Navy. 

Engmes of the " Dee " and " Solway " 
West Indian mail steam-packets, by 
Messrs. Scott, Sinclair, & Co. 



The Plates are very large, and consist of- 



Sheer draught and profile of inboard 

works and after-body of the Royal 

mail West India packet "Isis." 
Lines of bottom, ditto. 
Plan of spar-deck, showing Captain 

Smith's life-boats. 
Plans of upper and lower decks, ditto. 
Midship section, ditto. 
Sheer draught, lines of bottom, and 

after body of the "Orion," Ipswich 

iron packet. 
Plan of deck of ditto. 
Longitudinal elevation of one of the 

engines of the "Isis." 
End elevation of ditto, showing paddles, 

shaft, and construction of vessel. 
Plan of the engines of the " Isis," to- 



gether with the boilers, engine-room, 

&c 
Sheer draught, profile of inboard works, 

with lines of bottom, and after body, 

of her Majesty's steam-frigate 

" Cyclops," 
Plans of upper and lower docks of ditto. 
Sketch of spars, sails, &c. of ditto. 
Transverse section, and part of fhtme- 

work of ditto, showing the admirajble 

construction of this vessel. 
Longitudinal elevation of one of the 

engines of the Royal mail West India 

packets " Dee " and " Solway." 
Two end views of ditto. 
Plan of Ditto. 



APPENDIX a.— Price li. 12«. 

THE CORNISH PUMPING ENGINE ; designed and constructed at the 
Hayle Copper-House in Cornwall, under the superintendence of Captain 
Jenkins; erected and now on duty at the coal mines of Languin, 
Department of the Loire Inf^rieur, near Nantes. Nine elaborate 
drawings, historically and scientifically described. 

LIST OF PLATES. 



Plan of the engines and boilers. — Side 

elevation of engine. 
End view of engine and boilers. 
Details of cylmder, noszles, valves, 

hand-gearing, &c. 



Details of air-pump, condensers, feed- 
pump, &c. 

Ditto boiler and boiler apparatus. 

Elevation and sections of pumps and 
pit-work. 



The text in a 4to yolume, and plates in a lai^ folio size. 



